Antimony

0.0200

0.0180 4

0.0160 1

0.0140 A

0.0120 4

0.0100 1

0.0080 1

Antimony Concentration {mgiL)

0.0072 * oco7e
0.0058 I

0.0062 0.0067
0.0060 A

—y—

J_Nevada reference stax:l.dard. 0.006 mg/L l
0.0040 -

0.0020 T T T T

0 50 100 150 200

Value presentedisbase case modelresult. M i
i odel Time
Error bars bracket sensitivity results. (years)

Zinc
B
? -
6 - T
)
E! Nevada reference standard, 5 mg/L
= 51
=
2 -
8 4
=
g @ 33 $ 35 ® . @ 35
& 31 @ 29
0 @
s |
£ |
N2 4
'1 E
0 - r T T
0 50 100 150 200

Model Time (years)

Value presented is base case modelresult.
Error bars bracket sensitivity results.

PA2910 - MT HOPE 2008\/CAD'ZE40-R-APRIL-201PFIGURE 6 4 DWG

ANTIMONY AND ZINC RESULTS

Schiumberger| =" eureka moLy, LLC PROJECT: MOUNT HOPE
WATER SERVICES}JoB: 2910 DRAWN: RN CHECKED: PR







7 SUMMARY AND IMPLICATIONS FOR MINING

Post-closure water quality of the Mount Hope pit lake was evaluated based on the revised, local
hydrogeologic model for the pit (Interflow and Montgomery, 2010). The water balance model
predicts the final pit lake will act as a groundwater and surface water hydraulic sink, or “terminal
lake”, that is, that both groundwater and surface water gradients will be directed towards the pit
both during filling and under long-term equilibrium conditions. Based on this result, no
discharge from the lake is expected to occur.

The conceptual model developed for the Mount Hope pit lake geochemical predictions takes
into account unique and site-specific geological, geochemical, and hydrologic factors. The
conceptual model for pit filling includes direct precipitation onto the pit lake surface, pit wall
runoff, and groundwater inflow. In addition, the geochemical model considers addition of solute
introduced during pit wall submergence (i.e., flushing of solutes from the pit wall as the lake
rises and lake water inundates the damaged rock zone of the wall). Detailed site-specific
geological and geochemical data were used to characterize the influence of pit wall runoff and
flushing (submergence), accounting for reaction with oxidized and weathered pit walls; scaled
laboratory kinetic test data were used for this purpose. Only a small portion of the pit wall rock is
considered potentially acid-generating:; therefore, the pit wall rock runoff chemistry is dominated
by rinsing of non-acid generating rock types. The only outflow from the pit lake is evaporation
from the pit lake surface.

The geochemical model was used to predict pit lake chemistry at several time steps, ranging
from 5 to 200 years post-closure, by mixing waters from the various inflow sources,
evapoconcentrating the mixture, and then allowing the resulting water to equilibrate with
specified mineral and gas species.

The base case simulation for the Mount Hope pit lake was designed to predict the most likely
condition of future pit lake water quality. Because the pit lake is expected to act as a hydraulic
sink, there will be no discharge from the pit to either groundwater or surface water; however, the
pit lake water quality results have been compared to Nevada reference standards, for reference
purposes only. These pit lake water quality predictions have been evaluated in terms of
ecological risk, and are presented in a separate SLERA report (SRK, 2010).

The pH of the pit lake is predicted to be neutral to slightly alkaline, with a pH of approximately
7.7 su, throughout pit filling to 200 years post-closure. Total alkalinity is predicted to be present
initially at moderate concentrations of approximately 55 mg/L as CaCQs;, and will increase with
time. Sulfate concentrations are predicted to be low, ranging between 134 and 214 mg/L over
the modeled time period.

2910/R1 Schiumberger Water Services Eureka Moly, LLC
47




Summary and implications for mining

Iron and aluminum concentrations are predicted to be below standard detection limits as a
result of precipitation of secondary hydroxide mineral phases. Most trace metals/metalloid .
concentrations are low or below analytical detection; however, concentrations of fluoride,

cadmium, and manganese are predicted to be present above Nevada reference standards

during early pit lake filling and throughout the modeling period. Antimony concentrations are

initially low, but are predicted to increase to just above the reference standard due to this
evapoconcentration effect in the late stages of pit filling (by 50 years). In general, constituent

concentrations in the pit lake are predicted to increase over time due to evapoconcentration.

Key model variables were modified from the base case to evaluate their sensitivity on
predicted pit lake chemistry during the first 200 years of filling. The results of the pit lake
water quality predictions were not overly sensitive to these runs in that the pit lake
predictions were consistently neutral to slightly alkaline (pH greater than 7.0) with low to
moderate alkalinity, and similar constituents of concern identified as exceeding reference
standards throughout pit filling. In addition, some of the sensitivity runs identified zinc and
thallium (the high TDS groundwater sensitivity model) as slightly exceeding reference
standards during late-stage filling due to evapocencentration in the pit lake. Results of these
sensitivity runs do indicate that predicted pit lake water chemistry is mostly influenced by the
chemistry of the groundwater and pit wall runoff. This is reflected in the model sensitivity to
groundwater inflow contribution, pit wall runoff chemistry scaling, and the use of early-stage
versus average HCT concentration data to represent pit wall runoff,

The sources of fluoride to the pit include both groundwater and pit wall rock rinsing. About

half of the fluoride contribution from the wall rocks is leached from the quartz aplite porphyry

material, exposed near the bottom of the pit. The primary source of antimony is groundwater

inflow. In contrast, the only source of cadmium and manganese is pit wall rock flushing. The

major contributing area for these constituents is the PAG-classified, argillic rhyolite tuff: this .
material is located high in the pit on the north to east pit walls.

It should be noted that these predicted concentrations are considered conservative because:

* The amount of PAG material exposed on the pit walls is a conservatively high
estimate, due to limited available data in the vicinity of the final pit shell (Section
253}

* The specific surface area estimate for the pit walls is based on grain size data from
waste rock piles; this is considered to be a conservative approximation that takes into
consideration the range of grain-size material present in the fractured pit walls as well
as the fine-grained materials which, over time, accumulate on pit benches. The effect
is in a conservative level of scaling (30 percent decrease) for pit wall runoff chemistry
(Section 3.4.2).

* Only a limited number of minerals were allowed (by the model setup) to precipitate in
the pit lake, resulting in conservatively high concentrations of some dissolved
constituents (Section 4.3.1).

* Various mechanisms of co-precipitation and adsorption, which in nature act to limit
trace constituent concentrations, have not been included in the modeling either by
design, to maintain conservative assumptions, or because thermodynamic data are
not available (or thoroughly defensible) to define the behaviour in the geochemical
model (Section 4.3.3).

Overall, water in the proposed pit lake is expected to be of generally good quality over the
first 200 years of pit filling, with moderate, long-term alkalinity, low metals concentrations, .
and neutral to slightly alkaline pH.
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Aspendix A1
Mount Hope final pit shell exposed, plan-viev surface arcas by geologi
"Apply percentages to derive chemistry for PIT WALL RUNOFF

CUMULATIVE, PLAN-VIEW {2-0) PIT WALL EXPOSED ABOVE PIT LAKE ELEVATION

Earty-phass Cusitz Porpiyry Phase Cuartz Apiite Porphyry Ahyolite
Potassle Phyilic
Quartz | Phylllc | Quartz | Argillg | Biotita | SificaQuartz | Potassic | Blotite Quartz Fotassic

Pit Lake Elevations Porphyry | Quariz | Porphyry | Quartzl | Guartz Aplite Quartz Apiits Aplite Potassic | Rhyoiite | Phyllic

ift) Units | TOTAL (PAG) | Porphyry | (PAG) | Porphyry | Porphyry | Porphyry Parphyry Porphyry Rhyolite | (PAG) | Rhyolite
4700 facres) | 728 0 387 50 086 3 X TB.07 25685 7850 250 56
{acres) [ 18 S 48T 50 056 o6 Y 1807 1845 2850 430 36
(acres) 714 0 387 50 0.56 [ 50.64 1807 1595 2650 230 36
Cres) 708 ] 487 .50 .86 006 46.04 18.07 14.45 2850 430 .36
acres) T [ 830 287 50 3 .06 2,27 TE05 254 2B50 230 36
{acres) 637 ) 2. 50 86 006 4032 801 [CXE} 2850 ¥ 36
{acmas) 691 | 530 4 .50 .86 06 38.26 17.97 7.15 2850 4.30 35
(acres) 3 S [ 50 B8 06 ] 1787 75 2850 430 36
{acres) | 67O | 530 4 50 .86 06 31.75 17.78 81 28.50 430 36
(acras) BT2 | 530 4. .50 BE 06 273 17 65 B2 28.50 430 35
f&m‘a [ | .30 487 50 PG .06 23.21 17 56 06 28.50 .30 £
;Eﬂl’!si 658 | - .30 4.87 .50 .66 06 2026 7.46 32 28.50 4.30 . 36
acres) | 650 30 [Xrd ] 86 | | o008 1845 TH €5 2650 450 36
(acras| [7] 5% %87 5] 3 05 B35 36 o0 2850 %30 36
[“"Bﬁl &34 .30 4,87 .50 86 .00 415 34 00 2850 4.30 .36
BCres| 25 : .30 4.87 50 86 1,00 1.82 23 00 2850 4.30 36
|acres| 615 | 530 487 .50 B8 .00 .70 B8 00 28.50 30 36
lactes) 590 30 487 50 85 .00 Nz B.44 .00 2850 30 35
inacres) 587 T 4 87 50 86 | | 0.00 [} 15.70 00 28 50 30 36
{gcres) 587 30 EXH E] 86 .00 =) a6z 00 26 50 30 36
{acres) 576 | .30 4 .50 LB6 00 98 13,57 .00 28.50 4.30 36
{acrag 568 EES 4 0 BE 00 ¥ RFE:] .00 28.50 <30 36
acres) 555 0 3 50 BE ) 2 12 ) 2850 230 36
{acres) 523 | sa0 4 B 50 BB .00 .00 7 00 28.50 4.30 38
tacres) 531 30 387 50 B 00 00 5a8 00 2850 130 36
acres) 518 B3 457 50 BE 00 00 K 00 2850 130 36
(acres) 505 4.35 487 50 BE o0 00 247 (3] 28.50 4.30 38
(acres) | 491 474 487 50 86 0 ] ) 00 Z8.09 430 ]
{acras} 477 424 487 50 B 0.0 00 o ] 28.04 4.30 .36
[acres) 451 24 4.87 50 5 | | 00 (i3] 054 00 27.50 4,30 336
atres] 444 24 487 50 85 00 00 020 ] 28.77 4.30 38
(acres) a2 52 287 50 BE ® 00 001 00 2561 430 36
{azres) EiE] £ a8 Eil 85 00 00 Ie] w0 2349 430 333
(acres 389 .52 4Ty .50 L85 00 .00 00 .00 21.13 3.60 272
jacres) 383 .92 4.78 E] L.BS .00 .00 .00 00 17.93 &8 1.91
tacres) | 367 .92 487 ¥H] B85 I 00 0 00 EAT] 5 .06
(acres) 350 13 a7 50 I3 0 .00 0 00 1658 3 28
(acres) a2 232 4,75 .50 BS 00 .00 00 .00 1556 05 15
[acres) 313 a7 £.7% =0 B5 00 .00 00 0.00 1542 A2 15
[acres 0 ] 0.00 ] .00 .00 o0 .00 o oo o0 L

Original data provided by SRK. July 2009,







Appindix A2
Mount Hope final pit shell exposed, actual suface areas by geologic-geochemical material type
“Apply percentages to derive chenistry for PIT WALL SUBMERGENCE
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CUMULATIVE, ACTUAL (E| PIT WALL EXPOSED BELOW FIT LAKE ELEVATION

Appindix A2
Mount Hope final pit shell exposed, actual suface areas by geclog
"Apply percentages fo derive chemistry for PIT WALL SUBMERGENCE
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Appendix B Base case pitilling water balance results
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Appendix B Base case pit illing water balance results
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Appendix B Base case pit I"Eling water balance results
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Apperdix A1 {continued)

Mount Hope final pit shell exp d, plan-view surf areas by g glc-g material type
*Apply ges to dedve Istry for PIT WALL RUNOFF
CUMULATIVE, W (2-D) PIT WALL EXPOSED ABOVE PIT LAKE ELEVATION
| Vinini Formation
Potassic ! FPhvyllic Argillic
Pit Lake Silica Potassic Vindnl Ph!ﬂp Vinini Arglllie Vinin| Blolite Yininl
Elevation (m) Units Vinini Vinini {PAG) Vinloi (PAG) Vininl {PAG) Vininl (PAG)
4700 facres) | B8 | = N[ 05 [EF 7 20
ATED (ocres) | 635 = 10 34.05 1320 KiC 20
2800 | (acres) | &35 725 10 4 .05 13.20 73 20
4850 (acres) | 635 22 5[] 34,05 1320 72 20
4900 facresy | 6.17 22 34,05 .20 .79 20
4950 lactes) | 596 22 34.05 20 .45 20
5000 acree) | 594 X 3406 120 Fi .20
5050 {acres) G4 2 . 34.05 .20 .03 .20
5100 ocres) | 594 22.5] .10 .05 120 [+ .04
5150 (acres} | 592 F~3 10 34.06 20 .00 .04
5200 (Bcres) 87 22 5] .10 34,05 .20 .00 .4
5250 (acres) | 677 =2 .10 34.05 .20 .00 .04
5300 (oces) | 535 22 5 0 3405 20 .00 e
5350 (scres) | 458 FriCS 10 S .20 .00 0
5400 (acres) | 42 225 10 3405 320 .00 04
5450 [ecres) | 3.80 225, .10 34,05 120 ] .04
5500 BCres 14 22 10 3405 20 7] .04
5550 incres) | 1.66 i 345.05 20 o2 04
5800 lacres) e . X - .10 34.05 320 .02 .04
5850 acres) 44 116.45 413 22 Al 4.0 320 02 e
5700 lacres) | 029 11303 413 =2 .10 .05 20 0.02 04
5750 facres} | 022 105.39 4. 22, 10 14.056 20 .02 04
5800 tacres) | 0.1 105 42 4. 72 408 .20 02 04
5850 {acres) | 000 0121 3 2. 05 1320 02 04
5900 (fcros] ] 96871 4.13 f-3 3368 12.20 02 0.04
5650 [« 9216 [RE] X 373 1320 02 [}
E000 { O B7.47 413 . 3325 EFT] .02 0.04
€050 1 B2.95 413 221 =Xl 1320 02 0.04
6100 7H.80 .93 21 . nR 12.58 .02 004
6150 T4.40 .83 208 5 31,64 1258 02 04
B200 70.07 B3 20.1 5 30.85 1258 .02 04 .
6250 66.06 53 8. 2992 1298 02 1] 2755 18.60
6300 B2.61 a3 1 2872 12.98 [ir] .04 26.91 18.60
5350 58.77 g3 1 27.10 12.688 0.02 L4 26.11 18,60
6400 57.35 93 2 0 2408 12.88 02 04 2522 16.60
| 6as0 ] 5483 93 ; ] Z2 89 12,98 2 ) T4z 18.60
6500 52.13 §3 4] T 20 08 12,98 02 04 23 68 1B 60
B550 4783 a3 [EK] | 1 16.85 1298 02 .04 2209 18 60
6600 4334 LE] 12! 1 13.356 1298 .02 D4 22.30 1860
B30 0.00 .00 [1] 00 0.00 0.00 .00 .00 0.00 0.00







Appondix C Averaged humidity cell test data ised for

Vinini Foem ation
Geoiogic-Geochemical Pkt
% ; Potassic Puotassic e tic Vinirs e Vinin intite: Vi H
Material Type sicavinm | PO | Ay | P Vi P V0 o Vi M‘:P»'Gl Biotts Vinini | & Ty | emisls wm:rm
HCT Cail #5 HCT 12 HCT 5 HET B HCT 19 HCT24 | HCT18.8 | HCT 31 HCT 5 HCT 6 HCT 19 HCT 24
;:T:::;w m? gl \H 43 43 19 l 23 36 1m 43 a3 19 23
[Mass in HCT Kg 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15
Average leachate volume|  fiters om D.8a 0.65 [=1-1:] vz (1) 073 086 0E&s 06 ore
pH s 7.8 75 an TE a1 52 3.3 75 30 7.6 3.1
Adkatinity as CaC0, | mot 38 27 0.0 30 0 20 0.0 27 0.0 3g o
Al mgl 0.028 Q 35 0.026 43 [l 21 ] 35 0.025 43
50 mpt 0.0032 0.0038 0.0061 o a [1] 0.0073 0.0038 0.0061 ] a
As L D.2g 0014 o2z o s 0.0033 0.043 0.014 0.2 015
Ba L 0.0082 0.0096 ooz o018 103t 0014 0.018 0.0086 o012 0.013 031
Be mgl [1] a 0.0052 ] Lo23 0.0022 o 0.0002 023
Bi 1] 0 a o [:] ] 1] o [+]
] mgl 067 a a o0e Loe7 030 0.0%0 o o 082 o.0a7
Cd mgt 0 0.00088 0.012 0.0016 1031 0011 025 0.00088 0oz 0.0016 0,031
Ca B.E 14 178 21 36 45 15 4 178 21 36
[=] mgl 15 14 B 16 16 16 0.7 1.4 5.3 16 1.8
Cr 1] 0.051 LO1E 0.0018 o2 0.051 0 0018
Co |_mpt [ 0088 121 0079 02z 0.055 0 021
Cu ] 46 a6 210 22 46 [3 3.6
F 0.80 1.1 13 076 2.1 053 38 i 1.3 078 2.1
Ga L o 0 (] 1] 1] ] o ]
Fe _mpl 0018 188 0.013 g2 28 23 188 am3 62
Pb o 019 LDB3 0.040 0.018 019 [+] 0.083
Li o Q a 119 0.039 0.058 0 4] 018
Mg 1 1.5 29 74 37 36 14 17 28 T4 ar 36
Mn mgl oo 0.067 40 0.068 41 ] 1.0 0.067 40 0.063 41
Hg mpl 0.00014 000010 0.00015 0.000077 Qw1 0.00012 0.000093 0.00010 0.00015 0.000077 0.00010
Mo 0.0082 0.48 ] 1] [ 1 .48 o []
Ni L [ o 0.087 12 014 0.68 [ 0.097 12
N5} mal ] 1] o 1] 0 1] 1] 0 1]
Ni3) mat D.0076 D054 o o 0014 0.0080 0.054 4] o
K mpL 3.1 54 41 46 11 40 16 54 4.1 46 11
Sc 0 [i o [ [ ] [] ] [1] a
Se mgl | 00046 0.0037 0.0033 0.0052 [GIF] 2011 0.0047 0.0037 0.0033 2.0062 0019
Ag mpl ] ] a o 0.0041 o a a 0 0
MNa TE a7 10 78 LR 57 23 a7 1.0 7.9 B3
S¢ mgl [1] 0.064 0.095 0.060 oe9 0.078 1] 0.064 0085 0.060 0.099
58! 10 ar - 1340 [ a8 477 631 a3t O 81 1318
T gl ooz a 2.0022 2.0016 o.o1z ]
Sn mgl [ 0 0 [l [
Ti L 0 [} [] ] g a
M 0.0075 0.0079 €018 0.017 0.0091 0.0075 0.0079 o.018
Zn meL 0.0065 0.057 1.4 0015 [X] 26 1.3 0.057 1.4 0.018 4.8




Appendix C Averaged wumidity cell test data

Early-phase Quartz Porpeyry Quartz Apiite Porohyry Ahyolite
Geologe-Geochemical o Peotagsic Phylic i i
Marerial Type Sica Quartz] Pguassa: Guartz Pllic Quartz Argillic Bigite | Sibca Quarz| Potasse Brotte : Potassic Potassic Phyfc Argillic A3t Ayolite
oy anz Porghyry Cuartz Porghyry Quartz Curiz Agime | Quanz Aplte| Quartz Aplite Rhyoite Rhyolite Ahyolte Anyolita (PAG)
Pomhyry [PAG) Portyry | “pagy | POPMYY | Pontyry | Pohyy | Pomhyry | Pomtyry (PAG)

HCT Call #5 HCT26 | WCT30 | HCT7.28 | MCTIE | HET14 | HET297 | HC30 | HCT13,22| HCT23 HCT 23 HCT 25 HCT 28 HCT25 | HCT1.8 | HCT 3,427
dverage HCT Specte | ming| 2 53 51 12 1 57 5 20 17 17 2 63 2 57 B3
Mass n HCT Kg 15 1.5 1.5 15 1.5 1.5 15 15 1.5 15 15 15 1.5 15 15
If:;',':.ﬁ" " iars o7z a7z X} o2 072 086 orz 0.To 088 068 068 073 0&3 [-1:1% 0.68

o 5 68 57 48 13 3.7 (% 7 55 5.8 58 56 5.2 58 87 36

Alkaiinty as CaCO; | mot 10 43 42 27 0.0 39 23 28 15 15 24 2.1 24 11 00

Al mpl 0 1.8 5.1 [ 40 0.043 18 41 13 13 18 053 1.8 0.088 14

Sb mgl o 0 00071 [ [] o [ o a 0 ) 0 0 Q

AS mgt o010 0.0028 0.014 0.0033 0.0059 0.0078 0.078 0.0073 0.0089 0.0089 0 0.0028 .0080 017

Ba 0.012 0.011 0.082 [ 0.021 0.020 0411 o012 0.0057 ©.0057 o 0.025 7] 0.0078

Be mgl 0.0011 0.00052 0 0 0 omn [ 000065 | 0.00065 | 0001z | DooCEs | 00012 E 00083

Bi mgl 0 [ [ 0.17 [ 0 0 [ 0 ) 0 7 0

B mgt 049 0,091 0032 0.094 0.061 0.044 0451 0.028 0 0 0.060 [ 0.060 0.031 0

Co meL [ 0.0013 0.034 0016 25 0.0017 0018 0.m7 0.0020 0.00188 0.0014 0.031 00014 00014 0.95

Ca mgt 3z 9.1 7 58 38 13 1 [ a4 54 6.0 18 6.0 35 17

[=] mgl 13 15 13 14 17 17 15 15 12 12 0.78 13 0.78 42 20

Cr _mgl 1] a 0 0 0.0044 ] 0 [l 0 0.0037 0.0067

Co mgl [ 0.0066 0015 [ 0.040 0.013 0.0085 0.0095 11 o0

Cu mgl 1] 1] 0.89 ] a1 027 1] o A4 082

F mgl 079 7.1 12 0.66 12 12.3 43 48 B 72 81 a1 67

Ga mgl 0 Q [} o [ Q [1] [1] [] 1] o ]

Fe mgl | 0068 0.0088 0.28 0.0077 10 0.083 0.066 0.066 0019 0.087 0.018 0.069 70

Po _mgl 0 0 027 0 074 [ [ [ 0 0.012 0 0.056

L mgl [ 0 [ 0 o 0 0 ] 0 0 3] [ 0.068

Mg mgl 0.80 1.7 27 (K] 1z 13 13 13 0.48 64 0.48 1.9 8.9

Mn 0034 056 i1 014 050 (X7 0.72 072 43 51 43 0.058 =

Hg mgl | 0DOc4 | 000010 | 0.00010 | 0.00011 | 0.00018 000011 | 0000067 | 0.00DD6T | D.OOCOT! | 0.00016 | 0000071 | 0.00013 0.000083

Mo mgl 0.66 0.0085 oo1z © 0.0062 a 0 [ 0.026 0

Ni mpl 0.014 0.034 0060 0.027 0.012 0.012 0.11 0 014

N{5} L 0 [ 1 0 ] 0 0 E] a
Niﬁ_‘} _% 7] 0.011 0.014 [ 0 [ [ 0 0.039 0,027

K mgl 45 (13 9.1 33 59 23 45 48 6.0 18 6.0 28 8.1

S¢ mgd o ] a ] L]

Se mal 0.0029 00o1s 000288 0 oot 0.013

AQ mgl a ] [i] 0.0035 o

Na mal 59 22 1.9 [ 14 40 27 15 14 14 2.0 1.6 20 79 a7

Sr mgl [ [ 0 ] [ [ 0 [] [ 0 [ 0.048

S(6) mgl 188 33 &7 72 275 11 5] 43 H 3 3 253 0 z 902

T mgL 3.00034 0.0012 0.0004a [ 0 0.0015 0.0012 0.0015 [ 0.0020

Sn 0 [ o 0 7] 0 [ 0

Ti ﬁ 0 1] 1] g a i 0 a

W mgL 0 ] ) [ 0 0.0073 [1] 0.0030 0.0087

Zn mgL 0.011 087 25 0.17 83 0.044 057 [ 14 14 23 23 23 0073 79

Vahes nol gelactac A e ATANTIEX delachion BT inon-08tacts| wers Sal it 2ere for Modeng. &S Shown.

Ongnal daia soue: SAK. 2008

* Average soecdic suface Xma estmates cakuiaied Aased on grawm sae dsinbuton analyses fAppencu Fl







Appendix D Mount Hope groundwater water quality data used in modeling

Water Quality for Groundwater Zones:
Parameter Units SE sw NW NE
231P (605" PDT-1 PDT-2 PDT-3
2/26/2008 6/2/2009 7/20/2009 7/2/2009
H pH Units 8.24 7.75 7.04 757
|Electrical Conductivity ymhosicm 560 410 410 510
Total Suspended Solids (TSS) mg/L N/A <10 <10 <10
Total Dissolved Solids (TDS) mg/L 350 280 280 340
Total Alkalinity mg/L as CaCOy 170 47 110 110
Bicarbonate (HCO3) mg/L 200 58 140 130
lcarbonate (CO3) mg/L 2.4 <10 <1.0 <1.0
{Hydroxide (OH) mg/L. <1.0 <10 <1.0 <1.0
Chloride magil 20 12 5.4 12
Fluoride mg/L 2.2 2.4 0.99 2.2
Sulfate mg/L 99 150 100 130
'Nl“tfate + Nitrite Nitrogen mg/L N/A <0.10 <0.10 <0.10
Nitrate Nitrogen mgiL <1.0 N/A N/A N/A
Nitrite Nitrogen maiL <0.010 N/A N/A N/A
|Anions meg/L. 6.1 4.54 4.58 5.29
Cations meg/L 5.4 4.05 4.38 5.15
|Error % 5.1 5.7 25 1.3
Aluminum, Dissolved mg/L <0.045 <0.045 <0.045 <0.045
Antimony, Dissolved mgfL 0.013 <0.0025 0.0051 0.015
Arsenic, Dissolved mg/L 0.01 0.0064 0.058 0.069
|Barium, Dissalved mg/L 0.022 0.01 0.012 0.023
IEeq'lIium. Dissolved mag/L <0.0010 <0.0010 <0.0010 <0.0010
[Bismutn, Dissolved mg/L <0.10 .10 <0.10 <0.10
Boron, Di lved mg/L <0.10 <0.10 <0.10 <0.10
Cadmium, Dissolved mg/L <0.0010 <0.0010 =0.0010 <0.0010
Calcium, Dissolved mglL 70 50 _ 83 72
Ct ium, Dissolved _mg/L <0.0050 <0.0050 <0.0050 <0.0050
Cobalt, Di Ived mg/L <0.010 <0.010 <0.010 <0.010
Copper, Dissolved mg/L <0.050 <0.050 <0.050 <0.050
Gallium, Dissolved I <0.10 <0.10 <0.10 <0.10
liron, Dissolved mgiL 0.14 0.1 _0.52 0.86
|Lead, Dissolved maiL <0.010 <0.010 <0.010 <0.010
ILi‘l:hium, Dissolved _mg/ll <0.10 <0.10 <0.10 <0.10
Illagnesium, Dis d mg/L 13 6.8 7.8 9.6
Manganese, Dissolved mg/L 0.34 0.019 0.28 0.43
Mercury, Dissolved mgil 0.00027 <0.00010 <0.00010 0.00023
Molybdenum, Dissolved mgilL 0.038 0.033 0.019 0.014
Nickel, Di mg/L <0.010 <0.010 <0.010 <0.010
{Phosphorus, Di d mg/lL <0.50 <0.50 <0.50 <0.50
Potassium, Dissolved mg/L 3 2.1 2.4 8.4
|Ryznar Stability Index NA N/A N/A N/A N/A
Iseienium, Dissalved mg/L <0.0050 <0,0050 <0.0050 <0.0050
Siiver, Dissolved mglL <0.0050 <0.0050 <0.0050 <0.0050
Sodium, Dissolved mg/L 17 24 11 10
Strontium, Dissolved mg/L 0.13 0.96 0.15 0.18
Thallium, Dissoived _rnQL <0.0010 <0.0010 <0.0010 0.0025
Tin, Dissolved mg/L <0.10 =0.10 <0.10 <010
Titanium, Dissolved mg/L <0.10 <0.10 =010 <0.10
Vanadium, Dissolved mg/L <(0.010 0.013 0.018 0.025
Zl_l'lc._Dide mg/L <0.010 0.038 0.19 <0.010

Notes:

N/A: Indicates sample nat collected/analyzed.
< Indicates parameter not detected at the method detection limit (MDL). Value shown is the MDL.
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H
A 3PREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM 3IEVE ANALYSES ifrom VIDAG Publishing, ‘Aww.mdag.com)

3rojact:
Company:
Sample:
Comments:
Specific Gravity of Sample Solids: 27
Sieve N Retairea Last Mesn wih Average Paricle  Calculated Srain-3urface
Mesh Size Dramater :mmy In Sieve g) Wroa 2 Camater mm) Area (mh
120 J ] 200 J
30 2 J '00 J
25 2 3 30 2]
13 3 ] B8 J
13 J 3 26 2
13 b 2 139 2
2 2200 0 1 5.55536E-08
LT, 7339 2 1.35 2000757588
J.85 2.163 -7 1275 2.000284096
2.42 2074 235 2335 2.200258968
0212 0.046 242 2.316 0.000323488
D.15 PEVAL] 2212 2181 0.00019644
0.075 2025 215 3.1125 2.000433827
0053 2.209 2375 0064 2.0003125
2076 vl > 153 2152 J
2354 b] 1353 J.108 b
2.04 3.005208 53 0.0465 0.000248889
. 2.029 0.00188 3 2.0345 2.000108213
2.022 0.00448 2229 Q.0255 0.00039C414
2ma 0.00852 3322 2.02 2.001057778
2.014 0.00504 2218 0.0'8 0.0007
0.0t 2.00112 304 2012 0.2c0207407
0.007 0.00056 n 2.0085 2.000146405
0.C05 2 Joo7 2.006 4
2.003 2 JC07 2.008 i)
2.001 0.000382 2807 J.0c4 0.000217778
Passing Finest Mesh (set Diameter = J) 2 a bRl e} J.0005 2
Total for Sampie: 1.2001 0005712825
Surface Area per kg: 5.M

Fnl Appendix F1 HCT Grain Size Data (2).xIsx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H
A SPREADSHEET TO CALSULATE GRAIN-SURFACE AREA ROM SIEVE ANALYSES (from MDAG Publishing, www.mdag.cam)

Project:
Zompany:
Sampie:
Comments:
Specific Gravity of 3ample Solids: Z
Seve N Setaired Last Mesr min  Average Particle  Jaiculated Grain-3uriace
Mesh 3iza Ziamater mm; On Sieve ig) Nt s T Diametar mmy Area im%
i 3 3 200 3
30 J J 100 2
25 2 J 30 J
13 2 2 38 2
'3 2 J 26 b]
33 Q 3 'g 2
2 2.3001 a 4 3.35556E-08
i 2.386 2 135 . 0.000703904
235 0177 i 1 275 2000308497
242 3.092 .35 0.835 0.00032136
2.272 0.255 J42 338 0.000386779
0135 0.0'8 212 2181 0.000220994
2475 0.024 215 21128 0.000474074
2053 2.208 1075 0.084 2000277778
2378 0 2283 2.152 0
2.354 4] J3.353 2J.108 2
0.04 2.00664 2.083 0.0485 0.000317324
2.029 3.004 0.04 0.0345 0.000257649
2.022 .2 2.2 2.0255 2.000418301
2018 2.0056 222 2.019 0.000654971
2.012 0.204 3018 2.014 0.000634921
2.009 2.004 1312 2.0105 0.000846561
0.206 0.0016 2009 2.2075 2.000474074
0.005 2.2018 2 0.2055 0.000646465
2.203 2.2018 2.005 2.004 0.000888889
2,307 0.0024 22038 0.202 2.002686667
Passing Finest Mesh (set Diameter = Q) 2 2.00378 .01 0.0008 0.016711111
Total for Sampie: 1 2001 0.327270972
Surface Area per kg: 27.21

Fnl Appendix F1 HCT Grain Size Data (2).xlsx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H:
A SPREADSHEET TO SALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES ifrom MDAG Publishing, sww.mdag.com)

2roject:
Company:
Sample:
Comments:
Specific Srawity of Sample Solids: 27
Sieve N' Retaired Last Mesr wih Average Pamicle Calcuiated Grain-3urface
Mesh Jize Diametar . mm) an Sieve 1g) Wt ) Thamater .mm Area imh
100 J J 200 2
30 b} 2 160 3
25 J 3] 50 2
19 9 3] 38 0
13 J e} 26 2
2 J.3C01 2 3 5.35556€E-C8
17 0.109 2 135 2.000120931
J.35 2.289 17 1275 0.000468845
Q.42 2114 2.35 2435 0.00029895
J.212 Q.1 242 2.318 0.000703235
3.5 3.337 3212 2181 2.000454266
2.075 2068 215 0.1125 0.00134321
2.053 0.025 1375 2.064 0.000888056
097 2 JJ53 2.4 b)
2.353 8) 3.053 0.106 2
2.038 3.029468 2053 0.0455 0.001438213
0.03 J.08118 1238 2.034 0.003997386
. 2.025 2.105684 323 2.0275 0.008536566
0.018 2.0278 )25 0.0215 0.0028732385
2.013 J.20556 2313 2.0135 0.000797133
2.009 0.00s58 3313 2.011 0.001123232
2.007 0.20558 3209 0.008 0.001544444
2.205 020556 J307 0.006 0.002059253
2.003 J 205 0.204 2
2.002 0.30536 Jl0s 2.2035 0.00353013
0.001 2 J.lo2 0.2015 Q
Passing ~inest Mesh (set Diameter = J) 2] 1.026132 02 2.001 1.058071111
Total for Sample: . 1.2001 2.088339442
Surface Area per kg: 88.33

Fnl Appendix F1 HCT Grain Size Data (2).xisx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H
A SPREADSHEET TO SALCULATE GRAIN-SURFACE AREA FROM SIEVE ANAL YSES (from VIDAG Publishing, aww.mdag.zom)

Project:
Sompany:
Sample:
Comments:
3pecific Gravity of Sampie Solids: 33
Seve W' 3eraireq -3si Mes? min  Average Pamcle  Calculatea Grain-3urtace
Mesh Size Jameter -mimy) 2n Sieve g) W ) Diamater «mmy) Araa m7)
o} 2 J 200 J
30 J J 00 J
25 J J 50 J
13 2 J 8 3
13 J J 26 2
2 2.0001 2 1 3.35356E-08
'z 2.306 2 135 J JC0607808
J3s 2197 [ 1.275 0 2C03433535
242 2114 J3s 0.635 130039895
2212 0.058 2.42 2318 2.J00393812
Q.15 N7 1212 0.181 0.200208717
2.075 2.028 215 125 0.000553086
0.053 203 2375 0.064 7.000451389
2071 Q 2083 2142 2
J.052 2.00138 J.053 2.2525 5.34127E-05
0.037 2.00278 2.352 2.0445 0.000137928
2.029 0.01104 2007 2.033 2.200743434
0.021 0.00552 2.029 J.025 0.000490667
2.018 23104 .02 J.01a5 2.001326126
.2 0.01242 PROAL] 0.014 2.201971429
0.009 2.005934 2012 2.0108 2.001255873
2.007 2.00414 1.009 0.008 0.00115
0.008 2.20138 2.007 0.006 0.300511111
2.203 000138 3.005 0.004 0.000766667
2.002 0.00138 2.003 0.0025 2.J01226667
0.001 2.20276 2.002 2.0015 ).004088889
Passing Finest Mesn (set Diameter = 0) 0 2.007866 3.5 J.0005 0.03496
Total for Sample: 1.2001 3.05'844275
Surface Area per kg: 51.64

Fni Appendix F1 HCT Grain Size Data (2).xisx
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Appendix F1 Summary Tabie: HCT Surface Area Estimates based on grain size data calculations (H
A SPREADSHEET TO ZALZULATE 3RAIN-SURFACE AREA FROM SIEVE ANALYSES ‘from VIDAG Publishing, yww.ndag.com)

Project:
Company:
Sample:
~omments:
Specific Gravity of Sample Solids: 27
3iave N'. Retaired Last Mes~ wtr Avarage Paricle  Zaiculated Srain-Suriace
Mesh 3ize Jiameter mm) In Sieve g) Nt D Diameter {mm) Area .m?)
1 2 3 200 bl
30 2 2 00 J
25 ! ) 3C 2
9 2 J 38 2
b 2 J 26 3
2 3.2001 2 4 5.55556E-08
17 0.427 2 135 2.00051293
2.35 2.204 17 1.275 J.300355556
242 2.376 135 0.335 0.000265367
2212 2355 142 J.316 0.J00386779
2.15 2.018 t212 2.181 300019644
2.075 2.023 J.15 2.1125 0.300454321
3.053 0.009 2 J75 0064 0.0C03125
3.068 0 283 0.136 2
0.048 -0.20912 2383 2.0505 2
2.035 0.3078 3353 9.044 0.0c0383838
2.126 2.019 3335 2.0305 0.3013843385
J.02° 2.0418 3 2.0235 0.003852719
217 23722 J32t 0.019 3.00844.4444
0.013 J.Ja18 inv 0.013 0.006132593
0. 0.20132 IN3 0.0115 2.20029372
Q.007 2.30114 N 2.0085 0.200298039
2.005 b} 3307 0.006 0
2.203 20038 1307 J.205 0.J01688889
0.002 2.0038 3303 2.0025 0.203377778
0.001 o] J302 22015 o]
Passing Finest Mesh {set Drameter = ) 2 0.00846 202 2.007 0.014355556
Total for Sample: 13001 0042856441
Surface Area per kg: 42.85

Fnl Appendix 71 HCT Grain Size Data (2).xisx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations {H:
A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES ‘from DAG Publishing, www.mdag.com)

Project:
Company:
Sample:
Comments:
Spectfic Gravity af Sample Solids: 27
Sieve W' Retaired Last Mes™ mib  dverage Pamcle  Calculated Gram-Surface
Mesh 3ize hameter 1mm) On 3ieve (g) Wt oe 2 Jiameater -mm) Arga \m?
100 J 2 200 J
30 Q 0 1C0 J
25 ] 2 30 2
19 ] 3 i3 3
13 0 H 26 J
2 2.0001 2 4 3.55556E-08
17 0.554 2 1.35 2.000665485
0.35 0.182 17 1275 0.000317211
0.42 3087 035 0.338 0.000304462
0.212 0.054 242 0.316 0.000379747
2.15 0.023 2.212 0.181 0.000282382
0.075 2.035 0.15 J.1128 0.000691358
0.053 0.014 2075 0.084 0.000486111
0.078 o] 2.053 Q.156 2
0.057 o] 2.053 0.114 0
0.042 0.015606 2.053 0.0475 2.000730105
0.032 2.00714 2.042 0.037 0.000428829
0.023 0.00612 2.032 30275 0.000494545
0.017 0.0051 2023 0.02 0.000566667
0.013 0.00408 L7 2015 0.000604444
0.009 0.20306 2.013 2.011 0.0006818182
0.0307 2.00102 2.009 2.008 0.000283333
0.005 0.00204 2.007 2.006 0.000755556
0.003 0.00204 0.005 2.204 0.001133333
0.co2 0.30102 2.003 J.0025 0.000908667
0.001 2.00102 2.002 0.2015 2301511111
Passing Finest Mesn (set Drameter = 3) 2 2002754 2001 0.2005 0.01224
Total for Sample: 1.0001 0.023399565
Surface Area per kg: 23.40

Fni Appendix F1 HCT Grain Size Data {2).xIsx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calcuiations (H
A SPREADSHEET TO SALSULATE 3RAIN-3URFACE AREA FROM SIEVE ANAL /SES fram MDAG Publishing, »ww.ndag.zom)
Iroject:
Zompany:
Sample:
Zomments:
Specific Gravity >f Sampie Solids: 2.7
Seve Nt Relaired -ast Me:~ witr Avarage 2amcle  Zaiculated 3rair-Surace
Mesn 3ize Jiameter .mm) 2r Seve ‘g) WL Darreter ‘mmy irag m%
e 2 J 2cC 2
30 bo] 3, 100 2
25 3] J 30 2
'3 2 J 38 2
13 2 1 26 2
2 2.000 J 1 5.35556E-08
L 0.844 2 1.35 3000773574
235 0.15 1 1275 02000261438
242 0283 135 2.335 2 200290454
3212 Q051 J42 2.3'86 0.J0035865
Q.13 0014 S22 0.18¢ 0.300" 71885
2075 0.225 215 21125 0.200492827
0.953 2.207 275 0 064 2.0C0243056
2078 2] 2353 2.136 2
2.056 0 1383 0112 Q
0.041 2.005876 - 353 0.247 2.000277825
. 0.03 0.00312 24 2.0355 0.000195305
0023 2.00312 .03 2.0265 0.000261535
2.017 0.00372 =223 .02 0.200346667
2013 0.20364 27 Q.015 0.0005392539
2009 0.0026 “ 33 0.011 0.000525253
2.007 3.00208 2.9 0.008 0.000577778
2.005 2.00104 2.207 2.006 0.0C0385185
2.003 0.00052 2.5 2.004 00002888589
0.001 0.00052 2203 J.0C2 J.200577779
Q.00 -0.00158 2.0t 2.002 J
Sassing Sinest Mesh (set Diameter = ) 0 0.001924 : 20 1.0005 0.20855111°
Total for Sample: 10001 0215119632
Surface Area per kg: 15.12

Fnl Appendix F1 HCT Grain Size Data (2).xlsx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H:
A 3PREADSHEET TO CALCULATE 3RAIN-SURFACE AREA FROM 3IEVE ANAL YSES ‘from MDAG Aublishing. ‘AWW.ndag.zom)
Project:
Zompany:
Sample:
Jomments:
Specitic Gravity of Sample Solids: 27
Sieve Nt Reraired -ast Mes~ wir Ayarage Pamcie  CaicLidted Srar-3uriace
Viesr 3ize Diameter mmy r Sieve g} W) Dameter :mm; Area mh
20 2 b] 2c0 2
30 2 3 180 3
25 2 ] 30 2
13 2 2 38 b}
13 b] ) 25 2
35 2 J 13 b]
2 J.JC01 ] kS 3.35556E-08
7 3.597 2 135 2200717117
235 2.147 L7 1275 2.000258209
2.42 3.085 2.35 0.335 1,300297463
J.212 .05 212 2318 0.00035865
2.15 2021 J212 2.181 0.200257827
2.075 J.022 215 21125 0.300434568
J.953 0009 1.075 2.064 03003125
2.074 J 3053 J2.148 2
2.253 0 ).053 0.106 0
0.039 2.008568 2.353 0346 2.000413913 .
2.3 2.01904 1239 0.035 2.001208889
2.023 .00544 3001 2,027 2.000447737
2.0:9 2.22992 2023 2.02 2.203'66138
2.014 9 3013 10185 2
2.01 b 1019 30145 0
3.007 2.20138 J.013 2.013 0000232479
2.004 J.00138 J.007 2.0055 J.000549495
0.003 b 2.0 0.c035 a
2.001 2] 3G 0.0025 J
Passing Finest Mesn (set Diametar = 2) o 2202312 3004 0.002 2.002568889
Total for Sampie: 001 2011227328
Surface Area per kq: 11.22

Fnl Appendix F1 HCT Grain Size Data (2).xlsx
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Appendix 1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H:
A 3PREADSHEE™ TO CALCULATE GRAIN-SURFACE AREA FROM 3IEYE ANALYSES from WDAG Publishing, sww.mdag.com)

Project:
Zempany:
Sample:
Comments:
Specific Gravity of Sample Solids: 27
3igve ‘NY. Retained -ast Mesn with  Average Pamcle  Calculated Grain-3urface
Vesn Size Diameter (mmy} Jr Seve ‘g W 2 Diarrerer {mm Area 'm™
'co 0 3 200 2
30 2 a 100 2
25 i3] J 30 3
9 0 bl 8 2
13 a 2 26 J
3.5 Q J 13 2
2 2.00C1 J 3 5.55556E-08
17 2.522 2 135 2.2006827027
2.35 2134 1.7 1275 0.00023355"
J42 2087 2.85 0.335 2.000304462
222 0.063 J42 2.316 0.000443038
2.15 2.028 2212 0.181 0.000343769
2.075 0.04 215 2.1125 0.000790123
2.053 2.02 2075 2.7684 0.000694444
0.074 v} 1083 3,148 0
3.055 ] 2353 i a
2.04 0.021836 2253 3.0465 0.001043536
Q.03 201696 2.04 1.0355 2.001081853
2.023 2.01696 2,331 0027 0.001395885
0.017 2.01484 2323 0.02 2.001648889
02.013 J.00636 AT 0.015 0.000942222
0.009 0.00636 N3 0.0M1 0.001284848
2.007 0.00424 J.209 0.008 0.001177778
0.004 0 07 2.0055 b}
0.003 0.20424 2007 0.005 2.001884444
2.002 0.00424 2203 3.J025 0.003768889
Passing Finest Mesh (set Diameter = 9) b 0.009964 2.02 J.001 2.022142222
Total for 3ample: 1 0C01 J 039786844
Surface Area per kg: 39.78

Fnl Appendix F1 HCT Grain Size Data (2).xisx
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Appendix F1 Summary Table: HCT Surface Area Estimates based on grain size data calculations (H:
A SPREAOSHEET TU SALSULATE SRAIN-SURFACE AREA FROM SIEVE ANALYSES ifrom VDAG Bublishing. sww.mdag.com)
Project:
Company:
Sampie:
Comments:
Specific Sravity of Sample Solids: 27
Sieve Nt Jetaired -3sf Mes~ mth  Average 2arucle  Calculated Gran-Surace
Mesh 3ize Jametar ;mm) or Seve .g) W2 Diamarar mm) Araa i’
o0 J J 2c0 2
30 J 2 160 J
25 2 3] 3¢ 2
12 3 2 38 2
13 ] J 28 J
33 2 v] 19 J
8.7 2 2 13.4 J
# 475 i} J 3.5 3
5 4 ) 2 3 2
] 3.36 ] 2 8.72 ]
$7 2.33 0 J 3.06 2
#8 2.38 2.2001 0 475 4.36853E-08
#0 2 5t14 2.38 219 0.052156266
$12 158 2 1.34 2
#14 1.4 2 1705 J
#16 119 2 1.395 2
#13 1 2 15 9 .
#20 034 313 2 142 0148982738
25 A7 .34 Q775 2
30 Q.59 284 2.715 J
#35 a3 32 284 187 0.220563847
40 42 25 2.48 2
445 0.35 25 2425 2
50 2.297 Q.5 2.3985 0
460 2.25 03 0.375 2
¥70 021 17 0.3 0.355 2.02942097
#80 2177 .21 2.1935 2
#100 9.149 13 221 2.1795 0.J'8094089
#120 2125 2149 2137 4
#1140 0.105 2149 2.127 ]
#1170 0.088 1149 2.1185 ]
#200 0.074 2.1 2148 a.1115 2.041853513
#250 0.062 3.074 0.068 2
1270 2.053 3.7 3074 2.0635 2.024486933
0.046 Q2806 J.053 0.0485 0.012597082
2.033 .2277 3.046 2.3385 2.012810127
0.024 0.3427 2.233 2.0285 2.026721248
207 0.2277 J.024 2.0205 2.024682927
0.013 o} 1017 2.015 2
0.009 {5 i) a7 213 2.01965812
2.006 Q1127 3.009 2.2075 0.033392533
0.004 0.115 1.006 2.005 2051111111
2.003 2.115 1004 J.0035 2.073015873
2.201 0.2277 1504 3.0025 0.2024
Passing Finast Mesh {set Diameater = ) 2 2.53359 1003 2.2015 2.793925926
Total for Sample: '00.2001 ' 18388346
Surface Area per kg: 14.84

£nl Appendix F1 HCT Grain Size Data (2).xIsx
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GRAIN 3.0°™ .
A SPREADSHEET TO ZALJULATE GRAIN-SURFACE AREA FROM 3IEYS aNALYSES Jfrom WDAG Publistung. Aww. ndag.com)

Project:
company:
Sampie:
Comments:
Specific Gravity of Sampile Solids: p i
Sieve Wt Retaired Last Mesr with Average Pamicie  Caiculatea Jrain-Surface !
Mesn 3ize Dareter imm! an Sieve g) Nt s Drameter . mm) Area (mh
‘Co J 3 2 8
50 b} 3 120 2
25 2 3 30 J
9 2 o} 38 2
13 9 2 26 2
35 9 2 13 2
3.7 Q ls] 134 )
34 175 b b 35 9
H 1 J o] 3 ]
#6 3.26 J ] 8.72 2
47 233 o] J 5.86 2
#3 2,38 2.3001 2 478 1.66853E-C8
#10 2 482 238 219 0.048909783
#12 168 2 134 2
14 141 2 1705 2
18 119 2 1.395 4]
. #13 1 2 135 2
#20 0.34 263 2 142 0.04 1153059
#25 o.M )34 2.775 4]
430 Q.59 ).34 0.7'5 0
435 0.3 8 J84 0.57 0.0198004398
340 0.42 d.5 0.46 0
#45 0.35 23 0.425 Q
#50 0.297 23 0.3985 0
60 0.258 2:5 2.375 0
#70 0.21 5.3 33 0.355 0.336306729
180 0177 a2 Q.1935 J
#100 0.149 14 2 2.1795 J 217332095
$120 2.125 14g 2137 0
#140 2.105 I.149 2127 a
#1170 0.088 2149 0.1185 Q
$200 0.074 3 <149 21115 0.059790732
3250 0.062 274 2.068 Q
270 2.053 14 2374 2.0835 0.048993876
2.039 14694 D 0.0486 2.070985507
0.029 2.79 - J3g 2.034 2.051833987
Ja2 1106 2.J29 2.025 0.098311110
0.016 J.348 ZJ24 2.0135 2.113872874
0.012 0.348 - )8 2.014 2.15047619
0.009 2.632 32 2.0105 0.1337568614
0.206 2.318 2.209 2.0075 0.J9362963
0.004 2.318 s 206 0.305 0.140444444
0.003 J.158 z.004 3.0035 2.10031746
J.001 2.474 304 2.0025 3421333333
Passing Finest Masn (sat Diameter = J) 2 3.7426 2.303 2.0013 1100148148
Total for Sample: 100.2001 2.7472015'9
Surface Area per kg: 27.47

Fril Appendix F1 HCT Grain Size Data (2).xIsx
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GRAIN 3.0%™
4 3PREADSHEET TO SALSULATE SRAIN-3LURFACE AREA FROM SIEVE ANALYSES from UDAG 2ublishing, Nww.mdag.com)

Project:
Company:
3ampile:
Comments:
Specific Gravity of Sample Solids: 2
Sigve Nt Reraired -ast Mes~ mth Average aricie Zalculated Srain-Surace
Mesh Size Ciameter :mmj Jn Sieve .g) Wt~ ) Diameter :mm) Area m?)
030 2 J 2ce J
30 2 3 120 b]
25 J 2 30 J
'9 J 3 38 2
13 2 3 26 2
33 ) J 39 J
3.7 3 ) 3.4 D
4 475 9] J 93 J
45 4 2 g 3 3
6 3.36 2 2 3.72 2
47 233 0 ] 5.36 4]
48 238 9.2001 J 478 4 38853E-08
210 2 452 2.38 213 1.45865043
212 138 2 134 a
#14 1.41 2 1.705 2
#1§ 119 2 1 595 o]
#18 1 2 13 2 .
20 2.34 23.2 2 112 0.036306729
125 271 134 3775 2
+30 2.59 234 75 Q
#35 0.3 114 J34 287 1.037810945
240 2.42 25 0.46 e}
#5 2.35 2.5 0.425 Q
450 0.297 a5 2.3985 0
#60 0.25 0.5 0.375 2
#70 .21 5.3 Ca 0.355 2.040888575
480 2177 321 2.1335 Q
#100 2.149 2.1 221 21795 J.025998° 43
#120 0.125 J.19 2137 J
#140 2.105 1149 0.127 0
#1170 J.088 J.149 0.1188 3
#200 0.074 a ) 149 Q15 0.061783757
#250 2.062 1074 2.088 2
270 J.053 12 2.074 0.0635 2.041994751
2.038 2.9188 2253 J.0455 0 044923077
2.028 0.73 1.338 2.033 0.049158249
Q.021 1022 3.028 J.0245 2.092698413
207 3.086 J02t 2.019 2.358596491
2013 1168 107 2.5 3.173037037
2709 J 123 2.018 2
2.007 b] 21373 2. 0
0.008 J 133 2.009 J
2.003 7 223 3.008 2
330 J 146 2013 2.007 1.046349206
Sassing Firest Masn (set Diameter = 0) 0 0.2482 pivike} 0.2085 2.084854701
Total for Sampie: '00.0C0" * 110065185
Surface Area per kg: 11.40

Fnl Appendix F1 HCT Grain Size Data (2).xIsx
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A 3PREADSHEET TO CALZULATE SRAIN-SURFACE AREA FROM 3IEVE ANALYSES [from IDAG Jublishing, www.ndag.com)

GRAIN 3.0°™
Project:
Company:
Sampie:
Comments:
Specific Gravity of Sample 3olids: 2.7
Viesr Size Diamesar immj
100
30
a5
19
i3
3.3
57
# 175
45 4
#5 3.36
7 2.33
#8 238
10 2
#12 1,568
314 141
18 119
218 1
#20 0.34
25 el
#30 2.39
435 03
#40 0.42
#45 0.35
50 0.297
4680 025
#70 0.21
480 0177
#100 0149
2120 0.125
4140 2.105
#170 0.088
4200 0.074
$250 0.062
270 0.053
2.044
J.032
0.023
2.017
0.013
0.009
0.206
2.005
0.003
0.001
Passing Finast Mesn (set Diameter = 9) 0
Total tor Sample:
Surface Area per kg:

Fnl Appendix F1 HCT Grain Size Data (2).xisx

Nt eraineg
ar Sieve .g)

3200
48.8

@
o

5.2

22
12448
2.4263
2.8575
0.3684
2.5684
2.1421
2.2842
2.1421
0.2842
2.0392

0.343

100.2001

~ast Wes~ wm
N~

"
gouuuuouuuuuu

LR B LSRN

37"

[N TR et
e U TR ¥ TR TP

T NV

Avarage Paricle
Diameter ;mm)

100

5.06
176
213
134

1 705
1.595
15

| 42
3.775
n.715
2.57
246
0.425
03985
2.375
2.355
0.1935
2.1795
3137
0.127
0.1185
0.1115
0.068
0.0635
0.0485
0.038
2.0275
0.02
0015
0.011
2.2075
2.0055
2.004
2.003
3.0015

Calculated Jrain-3Surface
Arza m*

L L R R S S S

4.36853E-08
1.249315068
2
2
0
0
2036306729
o]
]
0.021558872

O o oo

2.041314554
3

J.034664 191
3

J

o]
2.103683727
3
0.078990375
2.057026348
0024929825
0.069292929
0.383155558
0.184207407
0.328707071
2.284207407
0.05741414
0.157888889
0.029037037
3.308148148

1527801864

1528
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GRAIN 3.0™
A 3PREADSHEET TO SALZULATE 3RAIN-SURFACE AREA FROM SIEVE ANALYSES ‘from WDAG Publisiing, www.ndag.zom)

Project:
Company:
Sample:
Comments:
Specific Gravity 2t Sample 3olids: a7
Sieve Nt Rerainad Last Mes= mth Average 2amcie  Zaiculated Grair-Surface
Mesn Size Diameter .mm) On 3ieve ig) Nt~ Diametar {mm) Area :m?)
120 2 2 200 2
30 o} J 20 J
25 J J 30 2
19 a J ] e}
13 b 9 26 o
35 2 2 13 3
3.7 o J 34 ¢]
# 4.75 0 4] 35 J
#5 4 0 2 3 <
%5 3.36 0 0] §.72 D]
7 283 2 3 3.36 ]
] 238 0.2001 o] 178 4.36853E-08
#10 2 43.1 2.38 2.'9 0043734145
#12 188 2 134 3
114 1.41 2 1708 2
#1868 119 2 1395 2
¥13 1 2 1.5 v}
#20 0.84 213 2 142 0.033648322
425 2.7 2.34 0.775 J
430 0.59 2.34 0.715 Q
135 0.3 1.8 .34 257 2.038474295
40 0.42 25 2.6 J
#5 0.35 0.5 0.425 2
#50 ld.2g7 2.3 0.3985 o]
#80 2.25 235 0.375 3
470 2.21 3.2 15 0.355 0.057589984
#80 77 J.21 2.1835 2
$100 J.149 1.3 221 J.1795 2.019808109
#120 2.125 1149 0.137 J
#140 2.108 ).i49 2.127 J
#1170 0088 )48 31188 2
200 0.074 36 )49 J.1115 0.071748879
#250 0.062 1074 0.068 0
270 0.053 14 3074 2.0635 0.048933876
0.051 0.528 1053 0352 0.022564103
0.037 0.32 1.251 0.044 3216161616
0029 144 1037 2.033 0.196969897
0.023 3.04 1229 2.026 0.25982906
0.018 2.08 1023 J2.0205 1.225474255
0.013 0 1018 3.0155 2
2.009 J 1018 0.0138 3
2.007 JQ.18 Ja18 20125 1028444444
0.205 2 3.007 0.206 ]
0.003 2 Jao7 0.205 2
0.201 2.16 2.007 2.004 1.088888889
Passing Finest Mesh ;sat Diamater = J) 2 0.272 1007 2.2035 2.172698413
Total for Sample: 100.2c01 1225026134
Surface Area per kg: 12.25

Fnl Appendix F1 HCT Grain Size Data (2).xisx
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GRAIN 3.0°™
A SPREADSHEET TO ZALZULATE SRAIN-SURFACE AREA FROM 3IEVE ANALYSES from WDAG Publishmg‘ »ww.mdag.com)

Aroject:
Company:
Sample:
Comments:
Specific Gravity of Sampie Solids: 2
Sieva W' Retaireq _ast Mes~ vth  Average Pamicle Caiculated 3ran-Surface
Mesh 3iza Tiameter mm) On Sieve \q) Nt >3 Diameter ,mm) Area 'm?)
10 3 J 2C0 2
30 2 2 100 J
25 3 2 a0 2
19 2 0 38 2
13 2 2 26 ¢}
33 2 0 19 0
3.7 0 9 13.4 0
4 475 J o] 335 0
5 3 Q 0 3 Q
#H 3.8 9 0 3.72 Q
#7 2.83 i} 0 5.86 0
#8 238 2.0001 2 4.76 4.86853E-08
10 2 21 2.38 2.19 0.02130898
#1132 1.68 2 1.34 0
#14 1.41 2 1.705 0
#186 118 2 1.395 0
. 13 1 2 15 0
#20 0.84 23.5 2 142 0.038776213
25 0.71 J.84 Q.775 0
*30 0.59 2,84 0.715 0
35 0.5 13.2 la4 0.67 0.043781095
340 0.42 0.5 248 4]
#45 0.35 25 0.425 0
50 2.297 0.3 0,3985 0
4680 2.25 2.5 2.375 Q
#70 a2 77 2.5 2.355 0.048200313
480 177 121 0.1935 a
#100 0.149 3 21 0.1795 0.037140204
#120 0.125 C.'49 2,137 Q
#140 0.105 -.'49 0.127 Q
$170 0.088 2.149 0.1188 Q
4200 0.074 44 3.149 Q.1115 0.087693074
#250 0.062 C.a74 0.068 0
%270 0.053 i C.074 0.0635 0.108488439
0.048 D.241 5.053 0.0505 0.010605061
2.035 1.446 3.348 0.0415 0.077429719
n.02v 4.238 2335 2.031 0.3109687742
0.021 6.748 2327 0.024 0.624814815
2.016 4.32 3.2 2.0185 0.578978979
2.012 0.384 318 0.014 0.153015873
0.209 1148 32.212 0.0108 0.308031746
0.006 0.482 2.Jo9 2.0075 0.142814815
0.004 0.482 3.J06 0.005 0.214222222
0.003 Q 2.Jo4 0.0035 0
2.001 0.964 J.006 0.0035 2.8120683492
Passing Finest Mesh (set Dramater = J) 0 2.'89 3.204 2.002 241
Total for Sampie: 100.0001 5.324330828
Surface Area per kg: 58.24

Fni Appendix F1 HCT Grain Size Data (2).xlsx
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T
GRAIN 3.0%™
A 3PREADSHEET TO 2ALZULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES .from MDAG Publishing. ‘wwWw.mdag.zom)

2roject:
Zompany:
Sampie:
Comments:
Specific Gravity of Sample Salids: 27
Sigve ‘A Retained Last Mess mth Average 2amicle  Caicuiated Srain-Surface
Mesh Size Jiameter {mm) In Sieve {g) Wov ) Diameter ‘mmj Area ‘m?
‘00 J 2 200 2
30 b} 2 ‘00 b}
25 b} J 50 2
13 2 J 8 3]
13 4] b 26 2
3.3 a 2 ‘3 2
57 ] 7 134 3
4 475 0 2 3.5 bt}
15 4 Q 0 3 2
-] 336 2 2 3.72 2
#7 233 0 J 3.86 2
#8 238 2.03001 0 176 4 36853E-08
#10 2 2835 238 213 0.22891933
$12 1.88 2 1.34 g
#14 1.41 2 1705 2
$15 119 2 1.395 4}
13 1 2 1.5 0
#20 0.34 38.3 2 142 0.060876389
25 amn 0.34 JQ.775 2
#30 .28 J34 2715 4]
135 25 15.2 0.a4 Q.87 0.0504 11504
40 Q.42 23 0.46 i}
#45 0.35 a3 2.425 o}
450 0.297 0.5 2.3885 ]
60 0.25 03 2.275 o]
#70 221 a3 0.5 J3.355 2.051356182
#80 0177 o021 J.1935 Q
#100 0.149 28 a.21 0.1795 0.032188177
#120 0.128 J149 2,137 0
140 0.105 J.149 0127 o}
#170 0.088 J.149 0.1185 Q
#200 0.074 28 J.149 0.1115 0.055804684
#250 0.062 2.074 2.068 2
#270 0.053 0.3 1.074 1.0635 0.0279365
0.047 2.7975 J.083 .25 0.035444444
0.034 0.2668 1.047 0.0408 2.014839232
0.024 0.4031 2.034 2.028 0.030888889
017 0.1334 J.024 29208 0.014460705
0.013 0.1334 17 2013 0.019752963
0.009 0.1334 2012 2011 0.026948495
0.006 0.1363 2.009 2.0075 2.040385185
0.005 0.1334 2.0C6 2.0055 0.05389899
0.003 2.1334 ).005 0.004 0974111111
2.001 0.1334 1.005 2.003 2.098814815
Passing Finest Mesh (set Dameter = ) o] 0.4959 2.003 2.0015 0.734666687
Total for Sample: 100.0001 1452178378
Surface Area per kg: 14.52

Fni Appendix F1 HCT Grain Size Data (2).xisx
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GRAIN 3.0%™
A SPREADSHEET TQ CALCULATE SRAIN-SURFACE AREA FROM SIEVE ANALYSES ifrom WIDAG Publishing. www.mdag.som)
Aroject:
Company:
Sample:
Comments:
3pecific Gravity of Sample 3olids: 2.7
Sieve ‘Nt Retaired Last Mesr mib dverage amcie  Caiculated Srain-Surface
Mesh 3ize Drameter 'mm) Jn Sieva {g) A s ] Diameter mmy Area im™
o0 J J 2c0 2
30 2 2 10C 2
25 2 2 50 2
19 o] 2 k] 2
13 ) 2 268 2
35 0 J 19 0
8.7 0 2 134 bl
Er: 475 2 J 35 o]
45 4 b 0 3 2
] 3136 2 0 6.72 0
47 233 0 e} 5.56 9
48 2.28 0.0001 o} 1.76 4.86853E-08
110 2 29.6 2.38 219 0.030035515
#12 138 2 1.34 0
14 141 2 1.705 0
#18 119 2 1.595 o
. +18 1 2 15 0
#20 0.84 327 2 142 Q051173709
25 Q.71 234 0.775 0
30 0.59 J.34 2.715 i
435 0.5 16.3 J.34 0.87 0.055721393
40 0.42 13 2.46 0
#45 0.35 13 0.425 0
350 0.297 2.5 0.3985 0
260 0.25 33 2.375 0
#70 2.1 33 25 0.355 0.061345853
480 0177 2.21 0.1935 a
#100 0.149 23 J21 2.1795 2.035902197
#1120 0.125 149 2137 ]
4140 0.105 149 0.127 b]
#$170 0.088 2149 2.1185 2
4200 0.074 35 2,149 Q.1115 0.069755855
#250 0.062 0374 0.068 0
#270 0.053 12 CaT4 0.J835 0.041994751
0.046 0.931 2.3583 1.2495 0.041795735
2.033 0.2765 0.248 0.0395 0.015555556
0.024 0.1365 2,233 0.0285 0.010843275
2.017 0.413 2224 0.0205 0.044769648
0.012 0.1365 N7 0.0145 0.02091954
0.009 0.272 nz2 2.0105 Q.057777778
0.208 0.14 2209 2.0075 0.041481481
0.004 0.1365 C.208 0.205 0.060666667
2.003 0.1365 204 2.0038 0.086666687
2.001 3.2765 2.J04 2.2025 0.245777778
Passing Firest Mesn (set Diameter = 9) 0 0.644 303 0.0015 0.354074074
Total for Sample: 100.0001 ! 926057517
Surface Area per kg: 19.26

Fni Appendix F1 HCT Grain Size Data (2).xisx
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GRAIN 3.05™
A SPREADSHEET TO ZALCULATE 3RAIN-SURFACE AREA FROM SIEVE ANAL (SES 'from MDAG Publishing, www.mdag.zom)
Project:
Company:
3ample:
Comments:
Specific Sravity af Sampie 3olids: 7
Sieve ‘N1 Retaired Last Mes~ with Average Pamcle  Calculated Grain-Surface
Mesh 3ize Diameter immy On Siave .g) Wt ) Dhameter ‘mm) Area :m™
100 2 2 20C 2
30 2 bl 160 2
25 2 2 30 2
13 2 2 B 0
13 2 bl 26 4]
25 0 2 13 0
87 2 o} 13,4 o}
#4 1.75 0 0 33 0
5 4 2 2 3 0
% 3.38 2 J 8.72 2
47 2.83 0 ] 5.86 0
8 238 2.0001 ) 478 4.66853E-08
#10 2 4.2 23 2.19 2.034703196
#12 188 2 134 a9
#14 141 2 1705 ]
#15 119 2 1595 Q
#18 1 2 1.3 2 .
#20 .84 5.3 2 142 0.055242567
225 an 0.34 2.775 o
#30 0.39 0.34 0715 o]
#35 935 1.3 0.84 0.67 2.038474295
#40 0.42 23 0.48 0
#45 0.35 23 3425 Q
50 2.297 2.5 2.3985 Q
#60 0.25 2.3 2.375 0
#70 0.21 77 03 0.355 0048200313
480 2177 0.21 0.1935 o
100 2.149 2.2 221 02.1795 2.02723615
#120 2125 J.149 2137 Q
#140 2.108 2.149 o127 0
#170 0.088 3.149 Q.1185 0
4200 0.074 35 J.149 0.1115 0.069755855
#250 0.062 2.074 0.068 0
#3270 0.053 15 2.074 2.0635 0.052493438
0.045 0.848 1.053 0.349 0.03845805
2.032 0.532 2.045 0.0385 0.030707071
Q.024 0.664 2.032 0.028 0.052698413
0.017 0.532 2.024 2.3 0.057669377
0.013 0.268 207 2015 0.039703704
2.009 0.132 J.013 .01 0.026666667
0.006 0.132 2.009 2.0075 2.239111111
0.005 0.268 2.006 0.2055 0.108282828
0.003 0.264 1.005 0.004 0.146666667
0.001 004 1.005 2.003 0.02962963
2assing Finast Mesh (set Dameter = 0) o] 0.32 3203 2.2015 3474073074
Total for Sampia: 100.0001 1 38977345
Surface Area per kg: 13.70
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GRAIN 3.0°™
A SPREADSHEET TO CALCULATE 3RAIN-SURFACE AREA FROM 3IEVE ANALYSES (from VIDAG Publishing, aww.mdag.com)
Project:
Company:
Sample:
Comments:
Spacific Gravity of Sample Solids: 2z
Sieve 'Wt. Retained Last Mesr mth Average Paricle  Calculated Grain-Surface
Viesn Size Diameter ;mm) On Sieve :g) N2 Diameter ‘mm) Area {m?)
'00 2 2 200 2
30 J v} 100 3
25 0 a 50 J
13 2 2 k] b
13 2 3 26 3
935 2 ] 19 0
8.7 2 o) 134 0
4 475 v} 0 33 0
45 4 2 9 ) b
46 3.36 a o] 3.72 J
47 233 2 2 5.66 0
#8 238 0.3C01 0 4.76 4 86853E-08
10 2 30 238 219 0.03044 14
312 188 2 134 o
#14 141 2 1 705 2
#18 119 2 1395 i}
+18 1 2 15 Q
420 0.84 35 2 1.42 0.054773083
425 o g | 284 0.775 2
+30 039 2.34 0.715 a2
#35 0.5 13.9 l.84 0.87 2.046102819
#40 0.42 2.3 0.46 Q
#45 0.35 25 0425 9
50 0.297 2.5 0.3985 Q
480 3.25 23 0.375 o}
370 2.21 835 2.5 0.355 3.053208138
480 2177 2.21 2.1935 0
#100 0.149 2.3 221 0.1795 0.034664191
#120 02.125 )ag 2137 Q
#140 0.105 )48 0127 o]
$170 0.088 149 0.1185 o]
%200 0.074 43 2.°49 0.1115 0.095665172
#250 2.062 2074 0.068 0
270 0.053 15 2.074 0.0635 0.052493438
0.047 1.0815 3.253 2.05 0.048066667
2.034 0.7245 3.247 0.3405 0.039753085
2.025 0.434 ¢34 2.0295 2.032693032
2.018 2.3775 5.325 2.0215 0.059689922
2013 0.147 i ¥} 0.01535 2.021075269
2.009 2.1435 N3 2011 0.028939899
2.007 ] 2.209 2.008 J
1.005 ja] 2.J09 2.007 2
2.003 2.2905 c.J09 2.006 3.107592533
2.001 0.042 Z.Jo9 2.005 2.018666667
Passing Finest Mesh (set Diameter = J) 0 0.0595 2303 0.0015 0.088148148 |
Total for Sample: 100.0001 2.812023571 |
Surface Area per kg: 8.12 5

Fni Appendix F1 HCT Grain Size Data (2).xisx
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HCT22
GRAIN 3.0°™
A SPREADSHEET TO ZALCULATE 3RAIN-SURFACE AREA FROM SIEVE ANALYSES !from VIDAG Publishing. www.mdag.com)
Project:
Company:
Sample:
Comments:
Specific Gravity af Sample Solids: 27
Sieva W', Retaired Last Mes~ mih dverage Pamicle  Calculated Srain-Surace
Mesn Size Drameter :mm) Jn Sieve (g) KL Diameter :mmi Arga tm?)
100 J J 200 2
50 ) 2 100 J
25 2 ] 50 )
19 0 o} 38 ]
13 b} J 26 2
2.3 0 2 19 0
8.7 d b} 134 J
#4 475 2 Q 35 32
5 4 0 0 8 9
6 3.36 0 0 3.72 2
47 283 0 2 586 9
43 2.38 2.0001 0 4.78 4 56853E-08
#10 ; 2 2335 238 2.19 0.023845784
#12 168 2 134 2
#14 141 2 1705 J
#18 119 2 1585 0
#13 1 2 1.5 0 .
#20 084 327 2 142 0051173709
#25 ol J.94 0.775 2]
&30 .58 .34 075 0
#35 Q.5 10.1 )34 0.87 0.0334991™
40 0.42 03 0.16 b}
#45 0.35 a5 0.425 0
#50 2.297 25 0.3985 9
460 0.25 2.3 0.375 0
470 0.21 73 2.5 0.355 0.049452269
480 0177 d21 0.13935 0
$100 2.149 8.8 121 0.1795 0.081708449
3120 0128 J.149 2137 3
3140 2.105 3.149 0.127 2
#1170 3.088 J.149 0.1185 Q
#200 0.074 10.4 2.143 0.1115 0.207274539
#250 9.062 2074 0.068 0
#270 0.083 35 2074 2.0835 0.122484689
0.043 18762 2053 0.048 0.086861111
0.333 1.3886 1243 0.238 0.081204678
0.024 0.5565 1033 2.0285 0043391813
2.7 0.5565 1024 3.0205 0.080325203
0.013 0.2756 Jo17 2.015 0.04082963
J.009 o} J013 2.011 0
J.006 2.2809 13 2.0095 0.265707802
0.004 2 1906 0.305 0
2.003 0 2308 2.0045 0
0.001 0 ).006 0.0035 Bl
Passing Finest Mesh {set Diametar = J) a 3.3657 3006 2.003 270888889
Total for Sampie: 100.3001 1 213647564
Surface Area per kg: 12.19

Fnl Appendix F1 HCT Grain Size Data (2).xisx




HCT23

GRAIN 3.0°™
A SPREADSHEET T2 JALCULATE 3RAIN-SURFACE AREA FROM SIEVE ANALYSES ifrom IDAG Publishing, www.mdag.com)
Project:
Company:
Sample:
Comments:
Specific Gravity »f Sample Solids: 27
Sieve Nt Retainea Last Mes~ with  Avarage Pamicle  Zaiculated 3rair-Surface
Mesh 3ize Damerar .mm) On Sieve q) Wt s Dameter ;mm) Arza 1m™
100 J J 200 2
30 3 3 100 a |
25 ] 3 50 0
13 p] J B 2
13 b] v} 2% 2
3.5 J J 19 J
a7 2 J 134 4,
4 175 0 2 35 J
45 4 b} 2 d a
46 3.36 2 2 3.72 o]
a7 233 2 2 5.36 Q
48 238 0.0001 2 476 4.36853E-08
#10 2 13 2.38 2.9 0.032084942
#12 158 2 1.34 2
#14 L4 2 1.705 2
_ 18 1.19 2 1.395 0
‘ #13 1 2 13 0
20 0.84 72 2 1.42 0.058215862
425 271 134 2775 2
#30 2.39 J.34 2.715 0
#35 0.5 7 1.34 2.67 0.025538972
0 0.42 2.5 3.46 2
345 3.35 23 0.425 2
#50 2.297 2.3 9.3985 a
460 0.25 15 2.375 J
#70 3.21 8.3 23 0.355 0.0406885786
#80 2177 21 0.1935 0
#100 0.149 22 2 21795 202723615
#120 2.125 J 49 0137 0
%140 0.108 Jag9 2127 2
$170 0.088 249 0.1188 0
2200 2.074 3 J49 a.1115 0.0996851221
#250 0.082 1374 0.268 0
#270 0053 2.2 2374 0.2835 2.076990376
0.039 | 3656 1283 0.346 J.07563285
2.03 1216 3.239 32345 2.078325282
2222 1215 233 2.028 2.103931624
2.218 2.912 Ji22 2.019 0.106666667
2.2 0.78 226 0014 2120624921
0.009 0.808 132 3.0108 0.128677249
3.006 1.456 J.208 2.0075 2135111111
0.205 2.304 2.206 2.0055 0.122828283
0.003 0 2.305 0.004 9
0.201 2.3¢4 2.208 2.003 2.225185185
Passing Fines: Mesn (set Diamerer = J) 0 2.2584 2.3 0.0025 J.229638889
Total for Sample: 100.000* 1 387068305
Surface Area per kg: 16.87

Fnl Appendix F1 HCT Grain Size Data (2).xIsx



HCT24
=
GRAIN 3.0°™
A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM 3IEVE ANALYSES from MDAG Publishing, www.mdag.com)
Project:
Company:
Sample:
Comments:
Specific Gravity »f Sample Solids: 2T
Sieve Wt Retaired -ast Mes~ mib Average Pamcle  Caiculated 3ran-Surface
Mesh Size Diameter imm) an Sieve g) ‘Wt a2 Thameter mm) Area.mY
100 J J 2ce 2
30 2 2 00 J
25 3 2 3C Q
19 J 2 3 o]
13 2 b 26 0
93 2 b] 13 2
8.7 Q 4] 13.2 3
4 4.75 3 J 3.5 0
15 4 bl 2 3 ]
6 3.36 D] b} 3.72 0
£7 233 0 2 5.56 Q
8 2.38 0.2001 ] 178 4 36853E-08
#10 2 40.1 2.38 219 0.04C620005
#12 188 2 134 o}
#14 14 2 1.705 0
+6 119 2 1395 a
#13 1 2 15 0
20 0.84 195 2 142 0.230672926 .
425 AT 0.34 0.775 0
230 0.59 0.84 715 0
435 23 15.2 0.34 0.37 0.0504 14594
#40 042 2.5 Q.46 0
#45 035 a5 Q.425 0
450 0.297 .5 3.3985 2
60 2.25 25 0.375 2
470 i 31 23 0.355 2.056964006
#80 oaTT 221 2.1835 2
100 0.149 3.1 a2 2.1795 2.038373211
#1120 2.125 2.149 0.137 ]
#140 0.105 2.149 3127 0
#1170 2.088 3.149 J.1185 0
3200 0.074 4.2 2.148 31115 0.083707025
4250 0.062 2.074 0.068 0
#270 0.053 15 3074 0.0635 0.052493438
0.051 0.3744 1.283 0.082 0.016
2.037 0.432 2.351 2.044 0.021818182
0.028 0.364 3.337 J.0325 1.059075823
0.021 0.364 328 0.0245 0.078367347
2016 0.384 J.a21 0.0185 J.103783784
0.012 1.152 108 2.014 J3.182857143
0.209 2.576 2312 J.0105 0.121904762
0.008 0.72 2.009 2.0075 2.213333333
0.004 J.1008 1.006 0.005 0.0448
0.003 0.144 2.204 3.0035 0.091428571
2.201 0.432 1.206 9.0035 0.274285714
Passing Finest Mesh (set Diameter = Q) 0 0.8768 3.004 2302 0.752
Total for Sample: 120.2001 2312978012
Surface Area per kg: 23.13

Fni Appendix F1 HCT Grain Size Data (2).xisx




HCT25

GRAIN 3.0°™

A SPREADSHEET TD CALZULATE 3RAIN-SURFACE AREA FROM SIEVE ANALYSES from WDAG Publishing, aww.mdag.com)
Project:
Zompany:
Sample:
Comments:
Specific Gravity of Sampie 3olids: 37
Siave W', Rataired _ast Mes~ wth Average Pamcle  Zalculated Grain-3urface
Viesh Size Diameter ,mem) On Seve g) Wt s Ciameter :mm) Area .m’)
C0 3 3 20 2
30 J J 00 J
25 J J 30 2
9 0 J 38 3
3 2 J 26 b]
33 J 2 15 3
37 b 2 134 2
44 475 2 J EE] 2
%5 4 2 ) 3 J
#H 3. H 2 3.72 3
47 233 0 2 5.8 2
48 2.38 2.2001 2 478 4.86853E-08
10 2 272 238 219 2027600203
#12 158 2 134 0
#14 141 2 1 705 2
#16 119 2 ' 395 2
. #18 1 2 15 s}
#20 234 334 2 1.42 2.052269171
#25 27 34 0775 3
#30 2.39 134 o715 3
435 2.5 15 J.34 0.57 2.049751244
240 242 23 0.46 b}
45 0.35 23 0.425 2
#50 2297 25 J.3985 2
¥60 2.25 23 2.375 2
#70 .21 3.1 2.3 0.355 2.0569640C8
£80 0.7 221 2.1935 ]
3100 0.149 3.3 a2 21795 2.040854225
4120 0.125 149 0137 J
$140 J.105 2149 0.127 3
#1170 0.088 pRE::] 2.1185 J
2200 2.074 a3 2149 0.1115 0.075734928
#250 2.062 2.774 0.068 3
#270 0.253 1.3 2J7a 22635 3.045484313
3.238 10074 2383 J 0455 1.048201465
J.0z28 2.352 1238 0.J33 203717177
302 3.552 l.)28 D.024 295111111
2,215 J.3z28 2.02 AN75 J.105142857
0.012 1.242 Ins 0.0135 0.204444444
0.009 0.966 1012 3.0105 3.204444444
02006 0.69 2.3 0.2075 0.204444444
2.004 2.138 2308 2.005 2.061333333
J.003 0.138 p% 2.0035 J.087619048
2.201 0.278 .04 0.0025 0.245333333
Passing Finest Mesh (set Diameter = J) 0 2.5106 s.Jas 0.0015 0.756444444
Total for Sampie: 100.0001 2.355358779
Surface Area per kg: 23.55

Fnl Appendix F1 HCT Grain Size Data {2).xIsx




GRAIN 3.0°™

HCT26

A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES from VIDAG Publisting, www.ndag.com)

Project:
Company:
Sampie:
Comments:
Specific Gravity >f Sample Solids: 27
Sieve
Mesn Size Diameter {mm)
00
30
25
13
13
33
8.7
4 475
5 4
6 336
#7 2.33
8 2.8
10 2
#12 1.88
314 141
#15 119
#13 1
220 0.84
25 o
%30 0.59
#35 0.3
#40 0.42
#5 0.35
#50 0.297
¥60 0.25
#70 .21
480 2177
#1C0 Q2.149
#120 0.125
#1410 0.105
#1170 2.088
#200 2.074
3250 0.062
3270 2.053
2.041
0.03
0.022
2.018
0.012
0.009
2.006
0.004
2.003
0.001
Passing Fingst Maesh [sef Dameter = J) ]
Total for Sample:
Surface Area per kg:

Fnl Appendix F1 HCT Grain Size Data (2).xIsx

Nt Retaired
On Sieve /g)

g8
o =

113

T3

23

3.3

1.1
0.8625
246572
0.5247
05247
0.3g22
05194
0.3975
0.3498

0.265
0.5247
0.4823

100.2001

_asl Mesr mth  Average Pamcle  Calcwated 3rain-Surface
W) Diameter -mm) Arga'm™

2 2c0 ]

b} 100 9]

bl 30 3

bl 38 2

2 26 b]

2 13 ]

) 134 3

J 35 2

9 3 2

3 8.72 Q

a 5.86 c

o] 476 4 56853E-08

2.38 2.19 2.038863521

2 184 0

2 1 705 2

2 1395 )

2 13 2

2 1.42 0.J46165884

.34 0.775 Q

.34 3.5 0

2.34 0.87 0.03946932

0.3 0.146 Q

2.3 2.425 0

3.3 0.3985 0

23 0.375 0

33 2.355 2.248826291

2.21 0.1935 0

221 3.1795 0.034664 191

J.148 Q.137 o]

J149 Q.127 a

1149 2.1185 o}

2149 Q.1115 1.065769806

2.074 0.068 0

J.074 0.0635 2.038495188

3083 2.047 0.331323877

J.04r 3.0358 0.J4113928

2,03 0.026 2.044846154

J.022 0.219 0.061368421

2016 2.014 0.082253968

2012 2.0105 0.109925328

J.009 2.0075 27778

1.006 0.005 0.155466667

1.504 2.0035 9.168253968

3.004 9.2025 0.4664

2.203 2.3013 0.714518519

2.285528805

22.86




HCT27?

GRAIN 3.0°™
A SPREADSHEET TO ZALCULATE 3RAIN-3URFACE AREA FROM SIEVE ANALYSES 'from IDAG Aublishing. aww.mndag.com)
Project:
Company:
Sample:
Comments:
Specific Grawity af Sampie Solids: 2"
Siave ‘Nt Retaired Last Mes~ with Average Pamcle Talcwated Srair-3urface
Mesn Size hameter :mm On Sieve ig} Wt 3 Diameter ‘mm) Arga 1)
A 2 b) 200 3
30 a 3 'co 0
25 2 9 30 0
'3 0 2 8 bl
'3 o} p) 26 b}
33 Q 3 19 0
5.7 0 J 13.4 0
4 175 0 ) 3.5 o]
5 4 2 J 3 ]
6 3.36 Q 2 572 Q
£7 233 0 3 5.56 0
18 238 2.0001 b} 476 4.36853E-08
10 2 0.4 2.38 219 0.3105530'9
%12 ' 68 2 134 a3
414 14 2 1705 b}
#16 ' 19 2 1595 ]
#18 ! 2 1.3 ]
420 0.34 208 2 142 0.032237872
#25 .7 .34 2.775 0
¥30 2.59 134 2.715 Q
35 0.3 133 234 0.87 0.0441:2769
#40 042 X3 0.46 Q
45 035 J3 0.425 2
#50 J.297 .3 0.3985 0
#60 025 23 0.375 0
70 22 10.2 A3 Q355 0.063849765
#80 977 1.21 0.1935 Q
#1100 0.149 33 21 0.1795 3.047044259
120 2.125 248 2.137 0
#1140 J.105 Q49 2.127 0
#170 2.088 249 0.1185 8]
200 2.074 8.2 249 21115 0123567514
#250 2.062 2074 0.068 0
$270 0.0583 23 2974 2.0835 0.101487314
0.05 1356 2053 20515 2.084401294
2.037 2.508 )35 0.0435 2.133231162
2.02% 9.128 1237 0.033 0.514680135
0.024 14.344 J.229 0.0265 ! 202851153
0017 1.304 3324 0.0205 0.141355014
3213 0 3217 2.015 0
2.009 0 137 2.013 0
0.006 0 917 2.0115 0
2.004 0.352 2017 2.0105 2.137989418
2.003 0.852 32 2.2035 0.413068254
J.001 a2 INT 2.209 9]
Passing Finest Mesh (set Diameter = 0) 2 1356 2204 0.002 2.173333333
Total for Sample: 100.2001 5.324662322
Surface Area per kg: 53.25

Fni Appendix F1 HCT Grain Size Data (2).xIsx




HCT28

GRAIN 3.0°™
A SPREADSHEET TO SALSULATE 3RAIN-SURFACE AREA FROM 3IEVE ANALYSES ‘from IDAG Publishing, ~ww.mdag.com)

Project:
Company:
Sampie:
Comments:
Specific Gravity of Sampie Soligs: 2z
Sieve ‘Nt Retainea ~ast Mesr mth  Average Pamgle Caleulatea Jrain-Surface
Mesr Size Diameter ;mm) On Sieve :q) N> ) Diarrater mm) Area im%)
100 i 3 20 b]
30 3 2 120 J
25 ) J 30 2
3 o] 2 38 2
13 s 3 26 J
3.3 2 o] 19 2
3.7 J 3 34 ]
44 4,75 2 2 33 ]
45 4 0 2 3 b}
#H 3.36 0 2 3.72 o]
#7 233 0 2 3.56 0
#3 23 2.0001 0 478 4.36853E-08
#10 2 175 228 2.19 2.017757484
#$12 1.68 2 134 3]
#14 141 2 1705 ]
5 1.19 2 1.595 2
+18 1 2 15 2
#20 0.34 221 2 142 1.03458529
25 om J.34 0.775 b}
#30 2.59 2.4 0715 a
35 235 121 084 0.57 3.041127895
240 q.42 03 046 0
#45 0.35 2.3 2.425 Q
50 297 23 2.3985 a2
60 0.25 03 0.375 2
#70 2.21 10.3 2.3 0.355 0.068231612
480 aTT 121 2.1935 Q
#100 Q.149 3.4 J.21 3.1795 1.066852368
#120 0.125 RREL:] Q.137 a
#1140 0.105 pRET-] 0127 2
#170 0.088 J1ag 2.1185 h]
200 0.074 8.7 2149 0.1115 2.133532636
#250 0.082 2074 0.068 0
#270 0.053 23 1.074 0.06835 2.090988626
0.052 2688 1.053 20525 2113777778
2.038 1.792 1.052 J.045 1.088493827
2.028 1.792 1038 2.233 0.1 20673401
Q.02 2.24 2028 3.024 0.207407407
2015 2,688 .02 2.0175 J.341333333
amn2 11238 1013 0.0138 2.316213992
0.008 2.24 2012 2. 0.497777778
0.206 1344 3.008 0.207 2.426666667
0.004 0.396 312 0.005 3.398222222
0.003 0.396 1.004 2.0035 2.568888889
0.001 3.896 2.006 2.0035 0.568888889
Passing Finest Mesh {set Diameter = 9) 0 1792 1.004 0.002 1= AR RRR R
Total for Sample: 100.2001 3.29253105
Surface Area per kg: 62.93

Fni Appendix F1 HCT Grain Size Data {2).xisx
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HCT29

GRAIN 3.0°™
A SPREADSHEET TO SALZULATE SRAIN-3URFACE AREA FROM SIEVE ANALYSES #from YIDAG .3'.lhlishmg. www.mdag.com)

Project:
Zompany:
Sample:
Comments:
3pecific Gravity »f Sampie Solids: i
Sieve Nt. Retaired Last Mes™ vt Average Pamicle  Caiculated Srain-3urface
Mesn Size Diameter ;mm) On Sieve 19) ‘Wt s 3 Diametar 1mm) Area (m™
100 0 3 2c0 2
30 It} 3 ‘00 2
25 2 o] 50 e}
9 9 2 ;) 2
13 2 J 28 2
93 0 2 13 (]
8.7 0 ] 13.4 2
4 475 0 ] 33 o}
5 1 a 1) 3 o]
46 338 0 2 8.72 0
#7 233 0 2 5.58 0
48 238 0.0001 0 4.76 4.86853E-08
#10 2 2.1 238 2.19 0.022425185
#12 138 2 1.34 0
4 141 2 1.705 0
$18 119 2 1595 2
. #18 1 2 15 0
#20 2.4 215 2 142 0.033646322
#25 omn 234 0.775 0
30 0.59 234 0.7'5 0
#35 0935 148 134 0.87 0.048424544
#40 042 )3 0.46 ]
#45 0.35 23 0.425 0
450 2.297 23 0.3985 s}
#50 025 A 0.375 o)
70 0.21 186 15 0.355 0.072613459
#80 0.177 21 0.1935 0
+100 2.149 4.5 2 0.1795 0.055710308
#120 0.125 249 0.137 0
#140 2.105 249 2,127 o}
$170 0.088 249 0.1185 0
4200 0.074 8.2 a4 0.1115 0.123567514
#250 0.062 2.374 0.068 0
270 0.053 2 2374 0.0635 0.069991251
0.052 2975 2283 0.0525 0.125325926
0.038 0.7 <352 0.045 0.034567901
3.0z7 0.7 38 0.0325 1.047863248
0.02 0.7 z.27 0.0235 0.0661393853
2014 1.75 332 2.7 0.22875817
0.011 2.1 i ) 0.0125 0.373333333
0.008 175 <M 0.0005 3.409356725
0.008 21 208 0.007 2.866668667
2.004 1.75 z.208 0.005 Q77777778
2.003 0.7 II04 20035 444444444
2.001 0.35 2306 0.0035 0.222222222
Passing Finest Mesh (set Diamater = Q) [y] 1325 104 0.002 2.138888889
Total for Sample: 100.2001 5.962377764
Surface Area per kg: 59.62

Fni Appendix F1 HCT Grain Size Data (2).xisx




HCT30
GRAIN 3.0°™
A SPREADSHEET TO SALCULATE GRAIN-SURFACE AREA "ROM 3IEVE ANALYSES :from WDAG Publishing. nww.mdag.com)
Project:
Company:
Sample:
Comments:
Specific Gravity of Sample Solids: 27
Siave ‘Nt Retaired -ast Mes= mtt Average Pamcle Caiculated Grain-Surfage
Mesn Size Jiametar 'mem) On Sieve ig} N s ) Diamegter .mm} Area m”)
120 b) 2 200 2
30 0 3 o0 2
25 J b] 30 J
19 ) | 38 2
13 2 J 2 2
33 2 2 9 D]
5.7 2 2 13.4 ]
44 175 s} 0 33 2
#5 4 0 2 El 0
6 3.36 2] Q §.72 2
#7 233 o] 2 5.56 2
8 238 0.0001 b 176 4,36853E-08
#10 2 20.7 238 219 0.021004566
#12 1.68 2 134 0
414 1.41 2 1705 0
#15 119 3 1395 0
#18 1 2 13 0
420 0.84 222 2 1.42 0.034741784 .
425 a7 0.34 2.775 o]
#30 0.39 0,84 0.715 o}
#35 2.3 5.1 0.34 0.67 0.250082919
#40 2.42 i 0.48 0
#45 0.35 05 0.425 0
#50 0.297 03 0.3985 o)
%60 0.25 0.3 0.375 2
¥70 0.21 1.2 2.5 0.355 0.070108546
#80 0.177 0.21 0.1935 0
$#1C0 J.149 14 .21 2.1795 0.0544723
#120 0.125 2.149 0.137 0
#140 0.105 2149 0.127 0
$170 0.088 2149 0.1185 o]
#2C0 0.074 6 2149 21115 0.119581465
#250 0.062 2074 0.068 o]
#270 0.053 21 1.074 0.0635 0.073490814
0.049 2.915 2.253 2.051 0.039869281
0.035 0.366 1.049 0.042 0.019365079
0.026 1.464 1.235 0.0305 0.1C6666667
2.019 1.83 2.026 0.0225 0.180740741
2.014 2,562 2.019 0.0185 0.345050505
0.011 3.204 2014 2.0125 0.5856
0.008 3.204 Jam 3.0095 1.770526316
2.006 1.484 1.0C8 0.007 0.464761305
2.004 0.732 J.006 2.005 0.325333333
3.002 0.5771 J.0C4 0.003 0.501555556
0.001 0.732 2.006 0.0035 0.164761905
Passing Finast Mesh (set Diamater = J) b} 0.9699 1.004 0.002 1077666667
Total for Sampie: 100.2001 5.305381384
Surface Area per kg: 53.05
Fnl Appendix F1 HCT Grain Size Data (2).xisx
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HCT3H

GRAIN 3.0°™
A 3PREADSHEET T2 JALCULATE GRAIN-SURFACE AREA “ROM SIEVE ANALYSES from WDAG Puplishing, www.mdag.com)
Aroject:
Company:
Sample:
Comments:
Specific Gravity of Sample 3olids: 27
Siava ‘N Reraireg -ast Me:" vtk Avarage 2aricle  Calculated Srain-Surace
Mesh Size Ziameter mmy 2r Sieve g) Wl Diameter .mm, Arza mh
"0 p] 3 2c0 2
50 3 3 glels] 3
25 ) 3 30 J
19 o} 2 38 2
13 o] J e 2
35 2 3 3 3
3.7 ) 2 134 o
34 175 2 3 3.3 3
%5 4 o} 3 a )
#6 3.36 0 2 372 Pl
47 233 Q 1) 3.96 0
28 228 7.5001 o] 178 4.36853E-08
#10 2 174 238 2,139 1217856012
412 158 2 134 2
#14 1.4 2 1705 2
16 119 2 1385 ]
$18 H 2 15 ]
. #20 0.34 20.5 2 1412 0.032081377
425 0.77 J134 JQ.775 o]
#30 0.59 J.34 2.715 2
435 05 13.3 2.4 2.87 0044112789
#40 0.42 23 Q.46 o
#45 .35 2.3 0.425 0
#50 2.297 335 0.3985 Q
460 025 23 1375 ]
#70 0.21 103 33 2355 J.267605634
20 277 By 2.1935 Q
4100 2.149 4.1 121 31795 2.050758279
#120 0.125 2148 2137 Q
#140 3.105 s.l4g 2127 b}
#170 0.088 s.149 2.1185 0
#200 0.074 3.3 >.149 21115 J.109618343
#250 082 274 0068 2
#270 0.253 25 2074 0.0835 0.087489064
.05 J.3993 B e ) 23535 J.030174757
3.036 1 336 235 2.043 0.253540052
1.026 1336 1338 2.031 2374265233
2.019 2372 3.226 10225 3.2048413975
2.914 13554 BRe R 2.0185 2.209292929
0.011 1,144 2014 2.0125 2736711111
2.008 1144 v A 1.0095 0 369356725
0.206 4134 i 3007 1.313555556
2.004 1.354 2,006 2.005 0.390666667
0.003 2.318 3304 22035 0.3208688889
0.001 1036 2206 2.0035 28577778
Passing Tinest Mesh {set Diameter = J) J 3.3627 > Joa 2.202 4,403
Total far Sample: 1C0.2001 *0.083192
Surface Area per kg: 100.83
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Appendix F2 Summary Table: Pit wall surface area estimates based on literature grain size data

Approach:

A literature review was performed to obtain estimates for grain size distributions representative of pit walls and benches for the purpose of geochemical modeling.
Due to the lack of information directly related to pit walls, it was assumed that waste rock pile grain size distributions would be used to approximate materials In pit
walls and accumulation on benches over the time period of the geochemical model. The first literature source {Munroe et al., 1999) contained grain size
distributions for 4 waste rock piles, and the other source (Shaw et al., 2002) reported an average specific surface area estimate for waste rock piles. The 4 grain
size distribution data sets were used to calculate specific surface areas using the Grain 3.0 spreadsheet (mdag publishing). These data sheets are attached to this
appendix. An overall average specific surface area estimate of 4.0 m2/kg was calculated using all data sources.

For the purpose of scaling laboratory chemical data, the average specific surface area estimate for waste rock piles was compared to the median value of specific
surface area estimates measured in humidity cell tests (HCTs) of 27 m2/kg (Appendix F1). The ratio of these values (6.8) was used to represent the
relationship between laboratory (HCTs) conditions and field conditions {pit wall). The scaling calculations are shown in Appendix E.

Specific
surface area| units  |Notes:
Average value for four waste rock piles 316 m?/kg Average of four waste rock piles (Munroe et al, 1999):
Reported value for one waste rock pile 5.9 m’/kg__|Reported literature value for waste rock piles (Shaw et al, 2002)
Average value for five waste rock piles 4.0 m’/kg _|Average of 5 waste rock piles {(Munroe, 2002; Shaw, 1999):
|Median HCT specific surface area value 27 m’fkg _|Median value of HCT SpSA (4 lithologies):
[@:Field factor used for scaling {see Appendix E) 6.8 Ratio of specific surface area estimates (HCT:WRP)
References:

Munros, E.A., McLemore, V.T., and Kyle. P. 1999, Waste rock pile characterization, haterogeneity, and geochemical anomalies in the Hilsboro Mining District, Sierra County,
New Mexico. Joumnal of Geochemical Exploration (67) pp. 391-405.

Shaw, §., Wels, C., Robertson, A. & Lerinezi, G., 2002. "Physical and Geochemical Characterization of Mine Rock Piles at the Questa mine, New Maxico™. In Tailings and Mine
Waste '02, proceedings of the Ninth International Conference on Tailings and Mine Waste, Fort Collins, Colorado, USA, 27-30. January 2002, pp. 447-458.
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WRP-A (Munroe 1999)

GRAIN 3.0°™
A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES (from MDAG Publishing, www.mdag.com)

Grain size data for four waste rock
iles, from Munroe et al., 1990).

Specific Gravity of Sample Solids: 27 Grain sze
Sleve Wi. Retsined Last Mesh with age Particle C Grain-Surf
Meash Size Diameter (mm) On Sieve (g} Wi =0 Diameter {mm) Area (m?)
100,000 57.7 [+} 200000.000 6.41111E-07
50 0 100000 50025.000 1]
25 o 100000 50012.500 0
19 o 100000 50009.500 0
13 o 100000 50006500 ]
2.5 0 100000 50004.750 ]
6.7 1] 100000 50003.350 ]
#4 4.75 0 100000 50002.375 0
#5 4 100000 50002.000 0
#6 3.36 0 100000 50001.680 0
H7 283 0 100000 50001.415 0
#B 238 0 100000 50001150 0
#10 2 0 100000 50001.000 0
#12 168 0 100000 50000.840 D
#14 141 0 100000 50000.705 0
#16 118 0 100000 50000.595 0
#18 1 7 100000 50000.500 3.11108E-07
#20 0.84 0 1 0.920 1]
#25 0.71 0 1 0.855 0
#30 0.59 0 1 0.785 0
#35 0.5 8.7 1 0.750 0.028740741
#40 0.42 0 0.5 0.460 0
#45 0.35 0 0.5 0.425 0
#50 0.297 0 05 0.399 0
#50 0.25 10.5 05 0.375 0.062222222
#70 0.21 0 025 0.230 0
#80 0477 0 025 0.214 0
#100 0,149 ] 025 0.200 0
#120 0.125 7.1 0.25 0.188 0.084148148
#140 0.105 0 0.125 0.115 0
#170 0.088 L] 0.125 0.107 o
#200 0.074 0 0.125 0.100 0
#250 0.063 4.2 0.125 0.084 0.09929078
#270 0.08 .80 0.063 0.062 0.13730804
0.046 0.00 0.08 0.053 a
0.033 0.00 0.06 0.047 0
0.024 0.00 0.06 0.042 0
0.017 0.00 0.08 0.029 0
0.013 0.00 0.06 0.037 0
0.009 0.00 0.06 0.035 1}
0.006 0.00 0.06 0.033 0
0.004 0.00 0.08 0.032 0
0.002 0.00 0.08 0.032 o
0.001 0.00 0.06 0.031 0
Passing Finest Mesh (set Diameter = 0) [1] 0.00 0.06 0.030 0
Total for Sample: 100 0.411710883
Surface Area per kg: 412
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WRP-B (Munroe 1999)

GRAIN 3.0°™
A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES (from MDAG Publishing, www.mdag.com)

rain size data for four waste rock
ilas, from Munroe et al., 1939).

Site B
Grain size wi.%
Specific Gravity of Sampie Solids: 2.7 B
>2 mm 75,
Sleve WL Retained Last Mesh with  Average Partidle Calculated Grain-Surface <2 mm X
Mesh Size Diameter (mm) On Sieve (g) Wt >0 Diameter {mm}) Area (m?) -1 mm 6.
1-0.5 mm 6.
100,000 754 0 200000 8.37778E-07 .5-0.25 mm 4.
50 o 100000 0025 0 .25-0.125  [mm 2.7
25 0 100000 50012.5 0 10.125-0.063 [mm 1.
19 0 100000 50009.5 ] <. mm
13 0 100000 50006.5 L]
9.5 0 100000 50004.75 o | 1
6.7 0 100000 50003.35 0
#4 4.75 1] 100000 50002.375 0
H5 4 100000 50002 0
] 3.36 0 100000 50001.68 1]
W 2.83 a 100000 50001.415 1]
#8 238 4] 100000 50001.18 1]
#10 2 0 100000 50001 11
Mz 1.68 o 100000 S0000.84 0
#14 141 ] 100000 50000.705 0
#16 1.19 ] 100000 50000.595 0
#18 1 6.5 100000 50000.5 2.BBRBEE-D7
#20 0.84 0 1 0.92 1]
#25 0.7 4] 1 0.855 o
#30 0.59 0 1 0.795 Q
#35 0.5 B2 1 0.75 0.01837037
#40 0.4z 0 05 0.45 0
#45 0.35 ] 0.5 0.425 0
#50 0.297 a 05 0.3985 1]
#60 0.25 4.3 0.5 0.375 0.025481481
#70 021 a 0.25 0.23 0
#80 077 Q 0.25 02135 0
#1100 0.149 o} .25 0.1395 1]
. #120 0.125 27 0.25 0.1875 0.032
#140 0.105 0 0.125 0.115 4]
#i70 D.088 0 D125 0.1065 Q
#200 0.074 0 0.125 0.0995 0
#250 0.063 1.9 0.125 0.094 0.044517258
#270 0.06 3.00 0.063 0.0615 0.108401084
0.046 0.00 0.06 0.053 1]
0.033 0.00 0.06 0.0485 L]
0.024 0.00 0.06 0.042 a
0.017 0.00 0.06 0.0385 0
0.012 0.00 0.06 0.0365 0
0.009 0.00 0.06 0.0345 0
0.006 0.00 0.06 0,033 0
0.004 0.00 0.06 0.032 0
0.003 0.00 0.06 0.0315 0
0.0 0.00 0.06 0.0305 0
Passing Finest Mesh (set Diameter = 0) 1] 0.00 0.06 0.03 0
Total for Sample: 100 022917132
Surface Area per kg: 229
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GRAIN 3.0°™

WRP-C (Munroe 1999)

A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES {from MDAG Publishing, www.mdag.com)

Specific Gravity of Sample Solids:

Mesh Size

#4

#7
#8
#10
#12
#14
#16
#i8
#20
#25
#30

#40
#45
#50

#70
#80
#10¢
#120
#140
#170
#200
#250
#270

Passing Finest Mesh (set Diameter = 0)

27

Sieve
Diameter (mm)

100,000
50
25
18
13

9.5
6.7
475
4
338
2.83
2.38
2
1.68
1.41
119

1
0.84
0.71
0.59
05
0.42
0.35
0.297
0.25
0.21
0.477
0.149
0.125
0.105
0.088
0.074
0.063
0.06
0.046
0.033
0.024
0.017
0.013
0.009
0.006
0.004
0.003
0.001
]

Total for Sample:

Surface Area per kg:

Final Appendix F2BH Pit well grain size data {2}).xIsx

Wt Retained
On Sieve (g)

74,

cocoocooom

3

[~ o
= R R R - - - - N-N-F-]

Last Mesh with ~ Average Particle C

WL>0 Diameter {mm)
0 200000
100000 50025
100000 50012.5
100000 50009.5
100000 50008.5
100000 50004.75
100000 50003.35
100000 50002.375
100000 50002
100000 50001.68
100000 50001.415
100000 50001.19
100000 50001
100000 50000.84
100000 50000.705
100000 50000.595
100000 50000.5
1 0.92
1 0.855
1 0.795
1 0.75
05 046
0.5 0.425
0.5 0.3985
05 0.375
0.25 0.23
025 0.2135
0.25 0.1985
0.25 G.1875
0.125 0.115
0.125 0.1085
0.125 0.0985
0.125 0.084
0.063 0.0615
0.08 0.053
0.06 0.0465
0.06 0.042
0.08 0.0385
0.06 0.0365
0.06 0.0345
0.08 0.033
0.08 0.032
0.06 0.0315
0.06 0.0305
008 0.03

A Craie €.

Grain gize data for four waste rock
iles, from Munroe et al., 1999
Shte C

Area (m®)

8.28685E-07

=R N e Y R N N-N-E-N-1

2.5TTTSE0T

0.03437037
0

"]
0
0.073286052
0.166214995

ocooooDoCcoOoOoO

0.311205838

3.1




. WRP-D (Munroe 1999)

GRAIN 3.0%™
A SPREADSHEET TO CALCULATE GRAIN-SURFACE AREA FROM SIEVE ANALYSES (from MDAG Publishing, www.mdag.com)

(Grain size data for four waste rock
les. from Munroe st al., 1999
3]

Specific Gravity of Sample Solids: 27 Wl %
54.400
Sieve Wt Retained  LastMeshwith  Average Particle Ci Grain-Surf:
Mesh Size Diameter (mm) On Sieve (g} Wt >0 Diameter {(mm) Area (m®)
100,000 54.4 0 200000 604444 E-07
50 0 100000 50025 ]
25 0 100000 50012.5 0
19 0 100000 50008.5 0
13 v] 100000 50006.5 Q
9.5 0 100000 50004.75 0
6.7 0 100000 50003.35 1]
#4 475 0 100000 50002.375 0
#5 4 100000 50002 1]
] 336 0 100000 50001.68 ]
u7 2.83 [1] 100000 50001.415 0
#8 238 1] 100000 50001.19 0
#10 2 1] 100000 50001 0
#12 1.68 0 100000 50000.84 0
W14 141 o 100000 50000.705 0
#16 1.19 ] 100000 50000.595 0
#18 1 9.1 100000 50000.5 4.0444E-07
#20 0.84 L] 1 0.52 0
#25 0.71 o 1 0.855 0
#30 059 ] 1 0.795 '}
#35 0.5 13 1 0.75 0.033481481
#40 D42 0 0.5 0.45 0
#45 035 o 0.5 0.425 ]
#50 0297 0 0.5 0.3585 ]
#60 025 9.7 0.5 0.375 0.057481481
#70 021 0 025 0.23 0
#ED 0.177 0 025 0.2135 0
#100 0.148 0 025 0.1895 1]
#120 0.125 4.6 0.25 0.1875 0.054518519
#140 0.105 1] 0.125 0115 0
R170 0.088 4] 0.125 0.1065 0
200 0.074 ] 0.125 0.0995 0
#250 0.063 56 0.125 0.0%4 0.132387707
#270 0.06 530 0.063 0.0615 0.191508582
0.046 0.00 0.06 0.053 0
0.033 0.00 0.06 0.0485 o
0.024 0.00 0.06 0.042 1]
0.017 0.00 0.06 0.0385 [1]
0.013 0.00 0.06 0.0365 Q
0.009 0.00 0.06 0.0345 ]
0.006 0.00 0.06 0.033 0
0.004 0.00 0.06 0.032 0
0.003 0.00 0.06 0.0315 0
0.001 0.00 0.06 0.0305 0
Passing Finest Mesh (set Diameter = 0) 1] 0.00 0.06 0.03 o
Total for Sampte: 100 0.469378779
Surface Area per kg: 4.69
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